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Aude dating e {etcled: the grounds of the enſuing methods 
of computing the values of annuities either for. rn of vat, 

or for lives, I then proceed to deliver thoſe methods themſelves 
by ene of four problems that Sont-ͤn hem 
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| 4 Mm ldi £35 + þ £ * Neαν˖uc l Wau Ar 
| "The gen k problem! b. . To! find dhe preſent value of 1 1 
| ſum of money which — be hers guru ng Pie 
more. years,” to of intetoſt The Srevieſ . 
of this problem, with an illuſtration of it by all evarhple;” and a 
corollary to it, is contained in pages 21 and 22. And in page 23 
an account: is given of Mr. Smart e maſt valuable tables:of Inte- 
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may find the pteſent value of a future of eee 9c? 
receiyed at the end of a given number of ychm incaſe bp 
a given age ſhall then be living, but not otherwiſe; 
any given rate of inteteſt. Uf this er eee a 
given : dhe firſt a ond in wh ; 
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annuity that is not to take place till che End of « given number f 
eats, together with un example of” of rw conan of 
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reste 25 an ie ar e . 1 
In this part of dhe . — 
the arithmetical er in page zo, which I muſt deſire the reader 
40 correct. In dividing ( 31.8272 7. 118, I have made the quotient 
22 whereas i 1 to ba ( 2696. This ertor is attended 
with ſome others derived from it, . e eee larly 
. | We => wx +> | 
RAINER. 1!) 52 £2 Cd _ 4 

15 pages 3 36, 37/98; 575 2 400 1 ee 
Gholium gd 2h be 36 27% Bi ſubſtance of a bill that was 
patronized b ee. Savile and the late Mr. Dowdeſwell, (the 
member for 0 en ire) and other gentlemen of eminence and 
_ abilities, and which paſſed the Houſe of Conimons in the ſpring of 
the year 1773, hut was throwen out of the Houſe of Lords in-conſe- 
e of Lord Camden: It was intended to operates 
an encouragement” to journeymen manufacturers, Handicrafts-men, 
houſhold ſervants, and others, to induſtty and frugality, by offering 
them a ſafe and convenient method 1K. g the money they 
could fave out of their eatnings, in 
annuities. bre gte to take place in the latter 

when they hecome leſs able to fl 

labour ' which anhuitics 17% "ing have been ſecured 
rates, of their xe ſpective pariſ As FRI think: ſue 
went Io, NEE poadligable, and might be 5 * 
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oblem. Theſe — * NY le to each of tech; 15 
— in pages 40 and 41, 5 e the whole döctrint of 
the emp of the values of life-annuities We . wy 
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Problem zd Ae tw the computation wg the * 1 . er 1 
future ſum 05 one pound, ſterling, that is to take place at the end 
of a certain number of years, provided two perſons of given ages 
ſhall then be living, and upon the ſuppoſition of a given rate of 
the intereit of money. This problem is ſolved in a double manner, 
as well as the former, to wit, gs in the caſe of a particular exam- 
ple, and, z, in general terms. Theſe ſolotiens are contained 
in pages 42, 43, 44» 45» 46, and 47. And from them ate deduerd, 
in pages 47 and 48, two corollaties which extend them to the de- 
termination of the preſent values of any future ſums (that are greater 
or leſs than one pound, ſterling,) and of à number of ſuch ſums 
to be paid at the end of every year during the continuance of the lives 
of both the perſons of given ages, or, in other words, of an annuity 
for their joint lives. And in pages 48, 49, 50, 57, and 52, the 
method of computing the value of an ann ity for two joint lives, 
preſcribed] in corollary 2, is illuſtrated by a an e „Nb men 
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| Afterthe example. 10 corcil ſary 2, 2, follow t Halle, a 
relating to annuities for two joint we, "4 to wit, e 45 which 
relates to remote — 22 two joint lives; ; and a 11 Which 
relates to immediate, but impexfecl, annuiue i two! Joint” lives; 
and coroll, 5, Which f lates to remote 4 5 imp W er for 


two joint lives, | Ihels aher 6050 e ar re « ty ned "th Pages. * 
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After theſe, five cara aſics 6s the pt haun of this 
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problem are extended, ih. g payment 
. on the joint See in Fa well. 


As 
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as the former ſolutions, is done in a two-fold manner, to wit, fixſt, 
in'the rn C „ and a Wick E. Any Rae 
It rakes up part of page 53, and all the 54, 55, and 56" pages, 

and part of page 573 it being rather a complex and di buſi- 

neſs, and much pains having been beſtowed upon it to make it as 
plain as poſſible. And in coroll. 7 the concluſions obtained in. 
coroll. 6 are applied to the determination of the value of a number 

of ſucceſſive . payments of one pound each that are to be 

made at the end of every ſucceſſive year during the joint lives of 
three perſons of given ages, or, to the determination of the value 
of an annuity of one pound per annum for three joint lives. And 
this concludes the whole doctrine of the computation of the values 

of annuities for two, or more, joint lives. | 


The fourth problem relates to the value of a future ſum of 
money, the payment of which depends not upon the joint conti- 
nuance of the lives of two perſons of given ages, but upon the 
continuance of the life of ezther of them; which value, it is evident, 
will be very different from the other, and will greatly exceed. it. 
This problem is rather more difficult than the foregoing one, which 
relates to the joint continuance of the two lives. It is ſolved (as 
all the former ones, ) in a two-fold manner, to wit, firſt, in the caſe 
of a particular example; and, ſecondly, in general terms. The 
former of theſe ſolutions is contained in pages 58 and 59 and the 
latter in pages 59, 60, and 61, From theſe ſolutions ſeveral corol- 
laries are deduced. LORIN NET ee rs 
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In the it icordllary (which is in page, 62) it ls ſhewn that the 
value of lien future payment bf" given ſhim of maneg, depending .. 
WAN: upon the longeſt of two given lives, has a remar able relation to 
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- The 3“ corollary extends the ſolution of the problem to the de- 
termination of the value of a number of equal future payments of 
one pound each, tobe received at the end of every year during the 
life of either of two perſons of given ages; or, in other words, to 
the determination of the value of an annuity of one pound a year 
during the longeſt of two given lives. 


FThe 4h *coroHary ſhews that there is the ſame relation between: 
the value of alife-annuity for the longeſt of two given lives, and that 
of the ſume annuity for the joint continuance of the ſame lives, to- 
gether with thoſe of the fame annuity for the two ſeparate lives, as. 
there is between the value of a ſingle future payment depending on 
the continuance of either of the two lives, and the value of the ſame 
future payment in caſe of the continuance of both lives, together with- 
the values of it in caſe of the continuanco of each of the two lives ſepa- 
rately; or, that the value of an annuity of one pound a year for the long- 
eſt of two given livesisequal to the exceſsof the ſum of the values of two 
ſeparate annuities of one pound à year for the ſame ſingle lives, 
above the value of an annuity of one pound a year for the joint con- 
tinuance of both lives. This corollary is contained in pages 63, 64, 
65, and 60, and is N very great importance, inaſmuch as 
it enables ns, When have, tables of the valves of annuities for 


ſingle liveß and for two joint lives; read 
derive from” them the ne of s 


- ' 1877 Rice [1123 Ju? 
given lives by the calf operations of 
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After cheſe three corollaries (which are ſhort and eaſy) comes 
the 8˙¹ crollary to this fourth problem, which is much longer ang - 
more difficult to underſtand than any preceeding part of the book. 
It contains an extenſion of the ſolution of this problem to the caſe 
of a future ſum of money depending on the continuance of any one of 
three lives of given ages; which, though it is determined by the ſame. 
principles as the former caſe of a future ſum of money depending 
on the, continuance of either of two given lives, is greatly more com- 
plicated than that caſe, and conſequently. requires a much longer in- 
veſtigation., This inveſtigation is carried on (like all the former ſo- 
lutions,) in two different manners, namely, firſt, in the caſe of a 
particular example, and afterwards in general terms. The partieular 
inveſtigation is contained in pages 68, 69, 70, 71, 72, 73, 74. 
and 75; and the general inveſtigation is contained in pages 76, 77, 
78, and part of page 79. And, after theſe two inveſtigations, cer- 
tain difficulties, that will probably ariſe in the attentive readers 
mind after he has peruſed them, are examined and removed in pages 
79 and 80, and 8 of; page . tr als 
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Theſe inveſtigations are followed by three corollaries, namely, 
corpllaries 9, 19", and 11, The firſt of theſe corollaries is 
contained in pages 81 and 82, and is employed in ſhewing the rela- 
tion of the value of a future payment of one pound depending on 
the longeſt of three lives of given ages to the value of a futuie pay- 
ment of the ſame ſum of money depending on the joint continuance: 
of all the three lives, and to the three different values of a future 
payment of the ſame ſum of money depending on the joint conti- 
nuance of Sf wr of the 1 2 1 — to the three differ- 
ent values of a future payment of the ſame ſum of money dependin 
on the continuance of 8 the ſame thredfves taken ſe — 
the ſaid firſt value being equal to the exceſs of the ſum of the faid 
ſecond value (which relates to the joint continuance gf all the three 
lives) and the ſaid three laſt values (which relate to the three ſingle 
lives) above the ſum of the ſaid third, fourth, and fifth values, which 
relate to the joint continuance of every twe of the ſaid lives. The 
10'b corollary extends the foregoing inveſtigations to the caſe of a 
number of future payments of a ſum of one pound that are to be 
made at the end of every year during. the continuance of any one of 
three lives of given ages, or, in other wards, to the caſe of a life-annuity 

2 ad | depending 
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depending on the longeſt of three lives of given 2 hi. 


ity for the joint continuance of every two of the ſaid lives; and 
conſequently that, whenever we have tables of the values of annui- 
ties for auge lives and for two and three joint lives ready calculated, 


we may ea ly deduce from them the values of annuities for the long- 
eſt of three li +a SUI 
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term above the ſecond term. a Et CDT TEES 
3s, | : | 4 4 "us #64 & b 
Page 9 contains a like thort and convenient, algebriic, ex- 
preſſion of the value of an immediate annuity of one young a year 
for a given number of years depending om a ſingle life of a given age ; 
and page 97 contains a like expreſſion for the value of ſuch. an im- 
medute annuity during the whole life of a'perſon of a given age, 
which is only à particular caſe of the former expteſſion. And in 
the remainder of page 97, and in page 98 and part of page gos ate 
contained examples of the computation of the values of ſuch life 
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annuities by means of the faid Jgcbraic expreſfions.. ba 
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Then folloy's in pages 99. and. 166 a like algebraic expreſſion far 
the value of 4 remote annuity for a given nymber of years, dependipg 


on a life of à given. age; and. in pages 100, 10% and 104, is con- 


tai ned an example of the computatio of the value of ſuch, a remote 
an udo by, gene BE e dee eren ene 


Al thels examples. of the compwations pf the values'of ne. 
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reader. And it was, in pe | 


annuities are the very ſame. abs = Yakhlg given in the forte Fart of 
york after the ne of 229Þ; 8019 Aly MAY WF Wren: 1677 
formed by the help, of the lebe exp efljqng h 
values, in order tõ make F tho F to the 
e 8 ing, th | & hell of 
theſe examples that I diſcovered the {li in an antthmetl Y operation. 
which has been already mentioned in this 128 to. Þ 
118 be 2612 inſtead of 2696. See the note in page 103, 
Art. XCII. | | $7 
| After 


the work after the ſchollum o Y ate here per. 
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mentioned in this prefacg to have beet, made 
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Aſter theſe firſt exatnples, vhleh geſata te the; values of antuitics 
for the legs of very ald perſaus, I have, 
106, ant 107, inſerted the (calculation! of the value of an anna 
of ang pound a yeat for the life of A pero D 10 years ald which 
exhibits a eltar v. of the labour Mag ig Heceſfary to bo enaplayed 
in making theſe chmputatiens exactly, whep the lives are young, 
and, conſequently; of the reaſun hieb, probably, induced Mr: 
De Moivre, and ſbme other. calculators of the values of life-annui- 
ties, to decline the foregoing accurate method of e them, 
and reſort to hypotheſes concerning the probabilities 'of the duration 
of human life, which they knew to be not perfectiy truę, in order 
to facilitate the computation of them, Tbe principal hypotheſis 
uſed by Mr. De Moivre for this purpoſe is deſcribed in a ſubſequent 
part Wr = Ind fn nr. 
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After the above-mentioned long example of the computation of 
the value of a life-annuity of one pound a year for the whole-Jiſe of 
a child of 10 s of age, there is in; Art. xcvil, pages 10%, 108, 
an example of the computation of the value of an aanyity of one 
pound a year for the firſt 30 years of the ſaid life; which is involved 
in, or makes only a part of, the foregoing computation; ' ', 


* Lis. 


Art. xcvin, pages 108, 109, contains ame remarks on the 
fluctuation of the price of the public funds, and of the intereſt of 
money in general; - which makes it expedient to have the values of 
life-annuities calculated according to ſeveral different rates of intereſt. 


1 


In pages 109, 110, lit, and 142, an account is given of a verj 
eaſy and conyenient method of deducing the value of a liferananiey 
of one pound a year for a liſe of any given age from the value of the 
ſame annuity; for à life that is older than the former by one year: 
by the help of which method a whale table, of the values of a life» 
annuity of one pound à yeat for every age of human life, proceeds 
ing from che older ages to the younger: by the eonſtant difference of a 
year, may be compytod with nearly the tame labont as is neceflary to 
obtain the valuk of the ſame, annuity for the ürſt, or youngeſt, life 
in the table. This method way fifſt communicated to me by Dr. 
Price: but it was publiſhed in the year 1779 by Mr. William 
Morgan, the actuary to the OY for Equitable Aﬀurances near 
. bn A Black- 


„ 


in pages 103, 104, 105, 
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Black- frĩars· Bridge, in his Treatiſe on the Doctrine of Annuities and 
„Aſſuragces on Lives, pages 50, 57, and it had been publiſhed before 
by Dr. Price hien elk ih his Treatiſe on Reverſionary Payments, 
Note O of the Appendix, and likewiſe, by Mr. Thomas Simpſon in 
his bobk on Liſe-annuities, Prob, 1, Coroll. 7 ; Which laſt book 
vas publiſhed ſo long 5 5 the year 1742. But I ſhould ſuſpect that 
it was not known to Mr. De Moivre, when he calculated his tables 
of the values of life-annuities. For, if it had, I ſhould imagine he 
would hardly have thought it neceffary to have recourſe to a certain 
inaccurate hypotheſis concerning the probabilities of life, in order to 
diminiſh the labour of his computations, which would have been 
almoft equally facilitated by the uſe of this excellent method. This 
method I have not only deſcribed; but explained and demonſt 
in the fulleſt and cleareſt manner I was able, in the ſaid pages 109, 


110, 111, and 112. E | , 
* a 75 . ene ee 45. 2 NL 32 emen Dre 
Im pages 112, 113, and 1+4 I'hive apphed dhe method to the 
computation” of the values of a liferannuity of one pound a year 
for lives of the ages of 8 years, 7 years, 6 years, 5 years, 4 years, 
and 3 years, from the value of a like annuity for # life of the age of 
9 years (Which had been computed by it in pages 110 1, om 
the value of a like annuity for a life of the age of 10 years,) and 
from each other. And afterwards, in pages 115, 116, 1, 118, 
119; 120, &c.—— 130, in erder te make this method ſtill 
moro familiar to the curious and induſttious readet (for all othere, 
1 fuppoſe; will-paſs over this part of the 'book;}. L hate applied it to 
the computation of a compleat table of the values of a life- annuity 
of one pound a year for every age of life; from the age of 93 years 
up to the age of 3 years; according to Monſieur de Pareieux's table 
of the probabilities of the duration of homan life, and lupot a ſup- 
poſition that the intereſt of money is 3 F per cent. And here I have 
diſcovered another error in one of the arithmetieal operations; which. 
pervites all the ſubſeduent computations; and fenders: them in a 
ſmall degree ertoneous. For at the bottùm ef page IE, in deduct- 
ing the value of a unnuity of one pound àtyeuf fot à life of the 
age of 31 years from J i 5. 580, 939, or the value of the fame annuity 
for a life of the nge of 42 years, I have made the produck of the 


multiplication of 16. 580, 939 by the fraction 555 amount to 


5 TREES £16.448,528, 
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ä Cie cen ebene truth it amqunts to only. 6.40 3.375 
nennen, Rar J eee 1 228. 3 

in S Ai wa i Ry ee 
C16. gde e al to the valbe aft an ünnnity of obe 
pound a yenf for a lifb of che age of 47 - appears te bei equal 
LI. 101 2 40 1208 „ Ino 28 ol 01 haild, 1 164. 
to 116.448,48, b £45 2.297, Hr 4 * 77 O, 


| 1.03, „ LALDLYL 1 i: bak It i 4110 1 4; 11a0ke$tit; to 2Min ie 
inſtead of - x £16.402;3759or £1 p:$475705%08 #5/4-165(1.140- 
3 VIA 1.935 2 enge git. eee LARS: | 
which is leſs than the forher ſum, 1.5). 177. 10% 5y 4 difftence 
of 10d. This error neceſſarily affects all the following values of a 
life-annuity. of one pound. a: year for lives of younger agęs than 4r 
years, which are ſet down in pages 124, 125, 126, 127, 128, 
129, and 130. But it is not of much importance with, reſpect to 
the value of the annuity for a life of the age of 41 years, in which 
it occurs 3 the difference of 104d; being but a in ſum of money 
in compariſon, of 15. 16s. 1114. which is the true value of that 
annuity, And in all the following values of a life-an yity.of one 
pound a year, for lives of younger. ages than 41 years, the error, or 
difference of the falſe and true values, grows continually leſs. and 
leſs. For the erroneous value of this annuity for a life of the age of 
10 years, obtained in page 128, is, only, £20.752,98 1, or 20ʃ. 
156. od. which exceeds the true value of it obtained before, in 
Art. xoiv, page eee „or 20, 1,9, by 
only 33d. and the erroneous; value of the fame annuity for à life of 
the age of 3 years, obtained. in page 130, is only £ 0 bee 
191. 195. 94. which exceeds the true. value u, Of tained, fore 
in Art. , page 114, to wit, C19. 978,21, or 19/194. G, by 
only 2. l therefote hope the reader. will 17 5 it was 
hardly worth. While, n agcount; of, this miſtake, to, be at the, trquble 
and. ex penog of mputing all 5 numbers. ow, e e. 
cauſing fo many, pages to ſbe reprinted 3, 958 cially: as the, truc 
numbers; which expreſs, the values; of, all thelg, annuutics, are all ſet 
down in; two, different places, ig dhe ſybſequens, part of this work, 
namely, in Table XI. Pages 2 14, 2155 3 ch wl 7s and In Table 
XV. page 224. See, more concerning this miſtake in Art. cc, 
Pages 218, 219. 1 | 
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After 


After this computation of a compleat ſet of the values of a life 


annuity of one pound. à year for every year of human life in p 
115. Tie Ke. e Lo 1 ſaid EE are all ſet 3 
regular order in Table III, pages 131, 132, 133, 134, 135, and 
ate expreſſed there in two different. manners, to wit, in decimal 
parts of a poupd in the ſecond column, and in pounds, ſhillings, and 
pence in the fourth column. And the differences of the ſaid values 
are likewiſe ſet down in the ſame table, and are expreſſed alſo in 
two different manners, namely, in decimal parts of a pound in the 
third column, and in pounds, ſhillings, and pence. in the fifth 
e e Ne 10 04800" "OREN 
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In this table, it is evident, the numbers relating to ages younge 

than 42 years are in a ſmall degree greater than they ſhould bo, 
being the fame with thoſe obtained in the foregoing computation. 
But theſe numbers the reader may correct, if he thinks fit, by 
means of Table XI, pages 214, 215, &c. or Table XV. page 
„ E £20381: 183k WER Hed 


# 


which will be of uſe to a calculator of ſuch a table in diſcovering 
any arithmetical errors he r N to have fallen into in the 
courſe of his computations ; though it does not anſwer that purpoſe 

ſo compleatly as another method given us for that purpoſe by the 
above-mentioned ingenious Mr. Morgan, in his Doctrine of Annuities 
and Aſſurances on Lives, and which I have afterwards inſerted in this 
work and explained in as ample a. manner as I could, in pages 208, 
209, 210, 211, 212, and 213, enn 75 


Having in theſe firſt 142 pages of the book treated only of the 
true and exact methods of computing the values of life-annuities 
from tables of the probabilities of the duration of human life, I next 
proceed to give ſome account of what, Mr. De Mdiyre and other 
writers on this ſubje& have called tbe decrements gf luman life, and 
of the obſervations which they have made on the courſe, or variati- 
ons, of the ſaid decrements, as the ages of life increaſe ; by which 
obſervations Mr. De Moivre was induced to adopt the hypotheſis 
concerning the probabilities of human life, which has been already - 
alluged to, (though not perfectly agreeable to the truth,) for the 


ſaks 
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ſake of facilitating his computations, Theſe gecrements, of % are 
the numbers of perſons who, out of a given original number of per- 
ſons, all of the ſame age, ſuppoſed to be Rving at a very early age, 
are repreſented, in tables of the probabilities of the duration of hu- 
man life, as dying in the ſeveral fucceeding years. In order to 
make the courſe of theſe decrements the more apparent, I haye again 
inſerted the above-mentioned tables of the probabilities of life of 
Mr. Kerſſeboom and Monfieur' de Parcieux, under the titles. of 
Table IV and Table V., with an additional column in each, con- 
taining the decrements of life correſponding to every year of life, or 
the number of perſons who have died in the courſe of it. Theſe 
tables are contained in pages 144, 145, 146, * 148, and 149. 
And from them it appears that in ſeveral parts of human life, the 
decrements of life, or the numbers of perſons dying every year, are * 
equal for ſeven or eight, and, in ſome parts, for twelve, or more, 
years together. No, whenever this happens, the terms that ex- 
preſs the preſent values of the future payments of one pound each, 
which are to be received at the ends of thoſe years. will be a ſet of 
fractions, of which the numerators will form a decreaſing arithme- 
tical progreſſion, and the denominators will form a decreaſing geo- 
metrical progreſſion; and therefore the ſum of all thoſe; ters may 
be found at once by a ſingle ſhort expreſſion, without i "ng the 
pains to compute each of t terms ſeparately and then ad em up 
into one ſum. The method. of finding a'fit expreſſion for this pur- 
152, 153. & . 168. And then in pages 169, 170, an ac» 
count is given of Mr. De Moivre's hypotheſis concerning the deere. 
ments of human liſe, and of the grhundy upon which: be conceived. 
that the values of life-annuities computed from it would differ but 
in a ſmall degree from their: true values. 
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Page 17 1 Contains Table VI; which is à ſmall table of the values 


lie, computed by 4! Hailey kee oe bedr nt e the,probur, 
bilitics, of the durttion ef human life, i t the 
intereſt of money is 6 per cent. This wa „ prdbably, the ficſt;table 
of the values of life-annuities that ever was publiſhed. And with 
one of theſe values, but he des na ay which" Mr. De Moivre 
tells us that he compared the value of the ſame annuity for a life of 
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of a life-atihuityof one pour rom che Bret jab year, of, human 
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the ſame age computed from his own hypotheſis, and found the two 
values to be ſo very little different from each other that, for all uſeful 


and practical purpoſes, they mi 


t well be confidered as the fame; 


And from hence he concluded - (but, I think, too haſtily,) that, in 
the buſineſs of computing the values of life annuities, he might 


ſafely neglect the tables of probabilities deduced from obſervations, 
and proceed upon the ground of his own hypotheſis. | 


Pages 172, 173, are employed in ſhewing how the conjectural 


| ral wang me: of the duration of human life, reſulting from 


r. De 


oivre's. hypotheſis, may be compared with the real probabilities of 
the ſame, as exhibited in Monſieur de Parcieux's table of them. 
And then in pages 174, 175, a compariſon is made between the ſaid 
probabilities, by ſetting down in Table VII, in two columns adjoin- 
ing to each other, the numbers that expreſs the probabilities of life 
according to Monſieur de Parcieux's table, and likewiſe thoſe which 
expreſs the ſame probabilities according to Mr. De Moivre's hypo- 
theſis : and at the end of this table of compariſon between the ſaid 
probabilities, ſome obſervations are made, in pages 176, 177, and 
178, concerning the differences between them and the manner in 
which the values of life-annu 


affected by them. 


oivre's hy 
even to ſuc 
pleat the numbers of years in the ſeveral 
contained in the utmoſt ſuppoſed extent 
this circumſtance, Mr. De Moi 


as Are On 
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ities, computed from them, would be 


. fterwards in page 178, Art. cLix, it is ſhewn that the num- 
ers exhibiting the probabilities of human life according to Mr. De 
theſis may be reduced to much ſmaller numbers, and 
equal to thoſe which are neceflary to com- 
es of life to the number 
life, and which, from 
oivre calls the complements of life.” And 


then in Table VIII, page 179, thoſe loweſt numbers expreſſing the 


probabilities of human life according to Mr. De Moivre's hy 
and which are the complements of life to its greateſt 
are ſet down in order, ſo as to enable the reader to 
of any life-annuity . 


the greateſt caſe and readin 


ſis, 


ble extent, 
—— the value 
to Mr. De Moivre's hypotheſis with 


After Table VIII, I have added the computations of the yalues 
of a life-annuity of one pound a year for the ſeveral ages of 1 yeae, 


3 years, 


FER B F A C. E. 
3 years, 5 Jears, 10. gears, 15 years, 20 ve 25 Pri 30 N: 
35 years, 40 years, 45, YEArss,, 50 d 
years, and 70. years, from Table. 1 
theſis, upon a ſuppoſition that the 3 in 
in order to them with the true vals of "t ELL Nannen 
for the ſame lives obtained before from, Monk . hk, Par Parcieux's table 
of probabilities, The, computations, Are. « een in pages l 80, 
181, 182, &c. ——— 193. And the reſults of them, or the values 


of an annuity of one pound a year for liv .the faid ages obtained 
by them, are ſet down in Table {pes a; N gener wink the 


Ne 


correſponding true values of, the 175 annuity. "the fame lives 
according to Monſieur de Parcieux's-. table of, probabilities,” and 
with the, differences between, + Ga id true values and: the faid con- 


jectural values ſet down in an eh plum, 5 : 13 1 21 


een {4 . 22000 
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is apt to miſlead the underſtanding with an appearance of truth and 
ſimplicity, unleſs it be examined with a great degree of attention. 
And for this reaſon I have thought it worth mentioning and ex- 
amining at conſiderable length. The method itſelf is deſcribed in 
page 197 and ſome remarks on the difference of the values of 
life-annuities, reſulting from it, ſrom the true values of the fame: 
annuities, are made in page 198. And in pages 199, 200, 201, I 
have inſerted-a whole table of the values of a life-annuity of 'one- 
pound a year for every age of life, computed. by this methad, upon. 
a ſuppoſition that the intereſt of money is 3 4 per cent. This table 
is called Table X; and in it are ſet down, befides theſe erroneous 
values of a life-annuity of one gourd a year for the different ages of 
life, computed: according to Mr. Lee's method, the true values of 
the ſame annuity for the ſame ages computed in the manner above- 
explained in Prob. II, and its corollaries, and likewiſe the differences: 
between the ſaid erroneous values and true values, in an adjoining 
column. | a ; - 7 , "4 f : 2 : p i d 
In page 202 ſome remarks are made on this table; and. in: tlie 
five following pages, to wit, pages 203, 204, 205, 206, and 207, 
the reaſons alledged by Mr. E in ſupport of his method of de- 
termining the values of Iife-annuities are ſtated in his own worde, 
and examined, and the fallacy, ar inſufficiency,, of them is pointed. 
r ATE 152 
on . | | | 
From this account of what has been delivered concerning Mr. 
De Moivre's hypotheſis and Mr. Weyman Lee's. erroneous method: 
of valuing life-annuities, the reader muſt” ſee that all the laſt 66 
pages, from page 142 e page 20%. e are not neceſſary to 
the right underſtanding of the true method of computing the values 
of life-annuities, but only to the knowledge of the moſt remarkable 
methods and opinions that have been adopted for this purpoſe by 
writers of note. And therefore ſuch of my readers as have no cu- 
rioſity for this hiſtorical kind of information, will do well to paſs. 
over all theſe pages, and go at once from page 142 to page 208. 
And ſuch of them as are only defirous of underſtanding the right 
method of computing the values of theſe annuities, without wiſhing 
to make theſe computations familiar to them, will do well to paß 
over if like manner the foregoing 28 pages from the end of page 
114 to the end of Art. Cxx1v in page 142. Ke 


- 
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In page 208 J return to the more uſeful part of the ſubject, do 
wit, the true method of computing the values of life- annuities ac. 
cording to the * of Prob. II, and its. corollaries, and have 
employed that and the five following pages, to wit, pages 209, 
210, 211, 212, and 213, in explain A method invented by the 
ingenious Mr. Morgan above- mentioned for proving the truth of the 
computations of the values of life - annuities, (when they are deduced 
one from the other in a regular ſucceſſion proceeding from the older 
lives to the next younger,) as faſt as they are made. This method - 
is ſo ſatisfactory, and anſwers the purpoſe, for which it was invented, 
ſo compleatly, that nothing further need be wiſhed. for on the: ſub». 
jet. And therefore I thought it would be proper, not only to ex- 
plain it and demonſtrate the truth of it, but alſo to illuſtrate it by 
a number of examples. This is done in Table XI, pages 214. 215. 
216, and 217 ; in which table all the values of a life-annuity of one 
pound a year for every different age of life, are regularly computed. 
one from the other by means of the expreſſion given by Mr. Mor- 

n for that purpoſe, from Monſieur de Parcieux's table of the pro- 
abilities of the duration of human life, upon a r that the 
intereſt of money is 34 per cent. and ſet down' in the ſecond column 
of the table over againſt the correſponding ages in the firſt column, 
and three other ſets of numbers, which (according to this laſt- men- 
tioned method of Mr. Morgan, that is explained in pages 208, 209, 
210, 211, and 212,) are neceſſary to prove: the truth of the former 
numbers, (or of the values of the annuities in the ſecond column,) 
are ſet down, in regular order in a third, a fourth, and a fifth column. 
Theſe values may be depended upon, as exact: and it was by 
means of this table, bp carries its own proofs with it) that 1 
found out the miſtake I had made in page 123, where the value of 
an annuity of one pound a year for a life of the age of 41 years. is 
made to be equal to 1 5. 892, 297, inſtead of £15.847,705.z..0f 
which miſtake and its conſequences I have already ſaid enough. |, 


Pages 221, 222, 223, &c. —— —— 232, contain twelve tables 
of the values of a life-annuity of one pound a year for all the differ- 
ent ages of human life, from the age of 3 years to the age of gz - 
years, accurately computed from Monſieur de Parcieux's table of 
the probabilities of the duration of human life, according to the 
twelve following rates of intereſt; to wit, 2 per cent. 24 per cent. 
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a life-annbity päyable 'half-yearly is worth "more than the 


quarterly; not having taken the trouble of gan the ſaid values, 
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3 per cent. 34 per cent. 4 per cent, 4 per cent. 5 pet cent. 6 per 
cent. 7 pet cent. 8 per cent. 9 per cent. and 10 per cent, This 


is a greater variety of tables of the values of life-annuities than has 


ever yet been publiſhed And I will add, for the ſatisfaction of my read- 


that theſe values have, all of them, been confirmed By the computation 
of the correſponding proof numbers, in the manner juſt now mentioned; 


ers, and of all ſuch perſons as ſhall be inclined to make uſe of theſe tables, 


tho' it has not been thou ht neceſſary to inſert thoſe numbers in the tables. 
93714 e. # han | go 2 3 49M Co ö s 29 75 28 is | 


© Theſe tables are all computed upon a ſuppoſition that the'annuj- 
ties are to be paid only once in every goat namely, at the end of 
every new compleat year after the purchaſe of them. But jt more 


'vſually happens that life-annuitics are made payable'every half-year, 


and ſometimes even every quarter of a year. In theſe caſes the va- 


lues of them will be ſomewhat' greater than when they are payable 
only at the end of every year. But to determine exactly how much 


greater the values of them will be in thoſe caſes than when they are 
paid at the end ef every year, (as they are ſuppoſed to be in the fore- 
going tables,) is a difficult and intricate queſtion, and hardly th 
the trouble of the ſolution. Yet, for the ſake of my more curjpus 
and induſtrious readers, I have taken the firſt of theſe cafes, to wit, that 
of annuities paid every half-year, into conſideration, and have given a 
ſolution of it by approximation, which I find to agree, in the refit of it, 


with that giten by Mt. Thomas Simpſon, in his doctrine of anhui- 


ties; the 1 

| in the ſame an- 
nuity, when payable only at the end of every year, by ſomewhat leſs 
than a quarter of a year's purchaſe.” The inyeſtigation of this quel- 
tion in the following work takes up no leſs than 27 pages, to Wit, 
pages 233, 234, 235, Kc. 2 5, and is exttemely perplexing and 


ult,! or concluſion, ' of both inveſtigatibns being, © that 
a 


unentertaining. Yet 1 do not know how to make it Iefs fo. I therefore 


adviſo the generality of my readers to pals it over, alid fake mine and 


Mr. Simpſon's word for the truth of the concluſion Juſt now 9 
"life. 


to wir, **that the difference of the values of a yearly andhalf- arly life 
annuity is leſs than aquarter of a year's purchaſe,” I Habe followe bis 
advice myſelf with reſpect to the values of life-annuities thatare payable. 


but believing, upon the authority of the fame Mr. Thomas Simpſon 


that thoſe annuities are worth about three eighth parts of a year's pur- 


chaſe more than thoſe which are paid only once a year, or one eighth 


part of a year's purchaſe more than thoſe that are payable every half- 
year. 


From 
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From the ſubject of the above-mentioned tedious and perplexing 
inveſtigation, I was led to another inquiry, that bears ſame analogy 
to it, but is much eaſier and more entertaining, namely, concerning 


the limit of the ſum of money to which the intereſt made of a given 
ſum of money in a year, on in any other iven time, may be bd; 
to increaſe, by increaſing the number, and diminiſhing the lengths, 
of the terms for which the money is lent, fo as to improve the money 
during the ſaid given time, by means of the faid repeated loans, at 
compound intereſt. This problem and its corollaries are contained 
in pages 260, 261, 202, &c.— 271. And I imagine, the reader 
will be entertained by them. The concluſion from the Whole is, 
that the advantages that may be made by lending a ſum of money 
for very ſmall portions of a year, (as, for example, for 52 parts, 
9 and then receiving the intereſt due upon N. ORR vet 
lending both principal and intereſt at the fame rate of intereſt; I 1 
ſay, the advantages that may be made by this method of proceeding 
above the interett that will ariſe from it by lending it at once-for the 
whole year, are ſo very ſmall as not to be worth attending to. Thus, 
for example, the intereſt of £ 100 in a whole year, if thus lent for 
only a week at a time, at the intereſt of 5 per cent. per annum, will 
be leſs than ( 5. 25. 6d. or will exceed fe intereſt of it, when lent 
at ance for a whole year, by leſs than half a crown; and the utm6ſt 
poſſible. increaſe of this intereſt, or, to ſpeak more, properly, the 
limit af the ſaid increaſe, or the quantity to which the intereſt of the 
ſaid ſum of money approaches. continually, and to, which it may be 
made to come as near as we pleaſe, as the number of the ſhort terms, 
for which the money is lent, is increaſed ad infinitum, is only £L 5. 25. 
649. together with the 158 part of a pen. 


, 
I 


In pages 241, 272, a remarkable analogy is pointed out between 
the infinite ſeries that had been found in pages 268, 269, 270, for 
the limit of the increaſe of a ſum of money at compound intereſt in 
the courſe of a year, and a certain ordinate of a logarithmick curve. 
And in pages 272, 273, 274. Kc. — 275, 4 10 infinite ſeries, 

exprefling the ſaid limit of the increaſe 14 a ſum of money at com- 

pound intereſt, is further conſidered and explained. 
* 18 278, 279, contain a ſuggeſtion chat it might be an uſeful 
ublick meaſure for the government, when it eſtabliſhes annuities 
for a term of 30 years, to enlarge the grant of ſuch annuities to the 


extent of the lives of the purchaſers of them, in ny W 
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ſuch an additional ſum of money, to be paid by the ſaid purchaſers 
for ſuch enlargement of their intereſt in the ſaid annuities, as ſuch 
enlargement may be fairly worth. Now the value of ſuch an en- 
largement of a purchaſer's intereſt in an annuity for 30 years cer- 
tain is evidently the value of a remote life-annuity of the ſame an- 
nual amount for the life of the ſaid purchaſer, to commence at the 
expiration of the ſaid 30 years. And therefore in pages 280, 281, 
282, I have ſhewn how (without having recourſe to new computa- 


tions upon the principles delivered in Prob. II. and itscorollaries) 


the value of ſuch a remote life-annuity may eaſily be derived from 
that of an immediate life-annuity for the life of the fame perſon, 
which, if the intereſt of money is ſuppoſed to be either 2, 24, 3, 
34, 4» 44, 5, 6, 7, 8, 9, or 10 per cent. muſt be contained in 
one of the preceeding twelve tables of the values of life-annuities in 
pages 221, 222, 223, &c. 232. And then, in pages 283, 
284, 285, 286, and 287, I have inſerted four tables of the values 
of ſuch remote life-annuities, computed from Monfieur de Parcieux's 


25 


table of the probabilities of the duration of human life, at the four 


following rates of intereſt, to wit, 31 per cent. 4 per cent. 4+ per 
cent. and 5 per cent. which are the rates that are molt likely to be 
adopted in the eſtabliſhment of any government ſecurities. 640 


In this part-of the work I have digreſſed from the docttine of 


life-annuities, (which is the proper ſubject of it,) to make ſome re- 
flections on the National Debt, and the moſt likely methods of paying 
off a part of it. Theſe reflections, together with various applications 
of the foregoing doctrine of life-annuities to different methods which 
may be taken 2 ſhortening the duration of this enormous debt, by 
converting a part of the perpetual annuities of which it conſiſts, into 


annuities of a finite duration, ſuch as life-annuities, or annuities for 


terms of years and likewiſe for life, and the like,) extend through 
no leſs than 102 pages, namely, from page 287 to page 389. And 
after this very long, but, I hope, not uſeleſs, digreſſion, I have re- 
rinted a very valuable pamphlet on the ſame 5 15 of the National 
ebt, that was written by Sir Nathaniel Gould, a merchant of 
eminence, and a Diredor of the Bank, in the reign of King George 
the 16. It was firſt publiſhed in the year 1726, and went through 


at leaſt four editions: and Dr. Price has told us in his Appeal to the 


Publick en the Subject of the National Debt, that he ſets ſo high a 
. If 6. F 10 2. 4 | . a : Va | . 
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value upon it that he wiſhes he could put it into every Hand in the 
kingdom. This declaration of ſo eminent a writer induced me firſt 
to peruſe it, and, afterwards, finding it anſwer the high character 
that he had given of it, to cauſe it to be reprinted; - And, to the end 
that gen:lemen may be able to procure it without purchaſing this 
large volume upon a ſubject that may not happen to intereſt them, 1 
have cauſed an additional number of copies of this pamphlet to be 
printed off, which may be bought ſeparately.” This pamphlet ends 
at page 447. And in the following pages I have added a few re- 
flections connected with the ſubje&'of the ſaid pamphlet, concerning 
the expediency of an equal aſſeſſment of the land-tax. "Theſe re- 
flections are contained in pages 448, 449, 450, 451, 452, 453,” and 
454. And with them ends every thing in the book that relates to 
the values of life-annuities for fmgle ves. © 


In pages 455, 456, a ſhort and convenient, algebraic,, expreſſion 
is given of the value of an annuity of one pound a year for a certain 
number of years, depending on the joint continuance of two lives of 
given ages; and a like expreſſion is given for the value of ſuch an 
annuity for the whole of the joint continuance of the ſaid lives; 
which is but a particular caſe of the former expreſſion. And in pages 
457, 458, 459, and 460, examples are given of the computation of 
the values of ſuch annuities, depending on two joint lives, by means 
of the aid;exprefilons. 7 7311011047 e e eee eee FOB ITN 


In pages 460, 461, a like ſhort and general, algebriic, expteſſion 
is given for the value of a remote _— of one pound a year de- 
pending on the joint continuance of two lives of Fay ages; and in 
pages 462, 463, 464, an example is given of the computation of 
the value of ſuch a remote annuity by means of the ſaid ex- 
preſſion. 10488 ct bf, ati het Iren pH Lt ** , 878 ö | 

Then, in pages 465, 466, 467, and 468, 1 have ſet forth and 
explained another very uſeful method, with which we have been 
favoured by the before- mentioned Mr. Morgan, in his Docłrine of 
Annuittes and Aſſurances on Lives; by which the computations of the 
values of an annuity for two joint lives are as boys facilitated. as. 
the computations | of the values of annuities for fingle lives are by 
his former method, which is mentioned and explained in the fore- 


Soing 
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oing part of this work, in pages 109, 110, 111, and 112. Fer 
y it we are enabled to deduce with great eaſe (by an expreſſion ſimi- 
lar to that obtained in Art. 109, 110, 111, and 112,) the value of 
an annuity of one pound per annum for the joint continuance af any 
two lives whatever, from the value of the ſame annuity for the joint 
continuance of two lives that are reſpeQively older than the two 
former lives by one year; ſo that a whole talle of the values of ſuch an 
annuity for two lives, that differ from each other by any given number 
of years, may be computed with almoſt as little labour as the two 
younge® lives poſſible that differ by the ſame number of years. 
Thus, for example, if the difference of the ages is 30 years, it will 
be almoſt as eaſy, by means of this expreſſion of Mr. Morgan, to 
compute a whole table of the values of an annuity of one pound a 
year for the joint continuance of two lives of the ages of 93 years and 
63 years, 92 years and 62 years, 91 years and 61 years, 90 years and 60 
years, and ſo on up to the ages of 33 years and 3 years, as to compute 
the value of a ſingle annuity of i} a year for the joint continuance of 
the ſaid Jaſt two lives, which are of the ages of 33 years and 3 years. 
The great uſefulneſs of ſuch a method in facilitating the bullneſs of 
computing compleat tables of the values of annuities for two. joint, 
lves, need not be pointed out. I have therefore not only ſtated it, 
and demonſtrated the truth of it, in the fulleſt and cleareſt manner 
] was able, in pages 464, 465, 466, and 467, but have afterwards 
illuſtrated it by a great number of examples in pages 468, 469, 470, 
471, 472, 473, 474, and 475 ; ſo that I doubt not the attentive. 
97 5 will have no difficulty in making himſelf compleatly maſter 
Ot it. | - | 55 . 


This method of Mr. Morgan for computing the values of annui- 
ties for two joint lives one from another, proceeding from the older 
lives to the younger, is evidently liable to the ſame inconvenience as 
his method of computing the values of annuities for ſingle lives one 
from another, proceeding likewiſe from the older lives to the youn- 
ger; namely, that when an error has once crept into the calculation 
of the value of any one of the annuities, it will affect thoſe of all 
the remaining ones, that relate to younger lives. But Mr. Morgan 
has provided a ſimilar and a very compleat remedy for this inconve- 
nience in both caſes, by ſhewing us how, by a certain counter-cal- 
Culation accompanying that of the values of the annuities themſelves, 

il | we 
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e may conſtantly verify thoſe values as faſt as we obtain them. This 
demedy in the caſe of annuities. for ingle Tives, l Have ee anh 
demonſtrated in pages 209, 210, 241, 212, ,and,2134.as has been 
already mentioned. And here, in pages 476, 477. 478. 479», 480. 
&c. —— 487, I have explained and illuſtrated by examples the me- 
thod preſcribed by Mr. Morgan for effecting the ſame purpoſe in the 
caſe of annuities for two joint lives. And in pages 488, 489, I have 
inſerted a table, to wit, Table XXVIII, containing the values. of an 
— of one pound a year for the joint lives of two perſons, of the 
ages of 94 years and 84 years, 93 years and 83 years, 9a yea and | 
and 82 years, 91 years and 81 years, 90 years and 8; O0 years, ahd the 
ten next younger ages, up to thoſe of 80 years and 70 years, com- 
uted one from the other by the above-mentioned; expreſſion of 
Mr. Morgan, which is explained and illuſtrated in pages 464, 405, 
&c. —— 475 and containing likewiſe, in three adjoining columns, 
to wit, in columns 30, 4%, and 5, the proof-numbers which the 
faid laſt- mentioned method of Mr. Morgan for confirming his cal- 
culations of the ſaid values, and which is explained and illuſtrated 
in pages 476, 477, &c. —— 487, directs us to compute: which 
 proof-numbers manifeſtly confirm the values of the annuities ſet 
down in the foregoing, or third, column; fo that no doubt can be 
entertained of the a ef the lead values. . LS TLIAOMPPB Big 


+ | 


And chus, by che help of Mr. Morgan's excellent methods, 


| „ 1 
thods, the 
computation of a table of the values of annuities for two joint lives, 
whoſe ages differ by the ſame number of years, is rendered as eaſily 
racticable, and as little liable to error, as that of a table of the va- 

ues of annuities for ſingle lives. mts | 
But it is evident that the number of the differences that may be 
ſuppoſed to ſubſiſt between the ages of two perſons is ſo great that it 
is almoſt impoſſible to compate tables enough to exhibit the values 
of an 3 one pound a year for two ſoint lives of all the dif- 
ferent ages that may be taken. For this would require, at one rate 
of intereſt only; no fewer than 94 different tables, to wit, a table for 
two perſons whole ages differ by 93 years, another for two perſons 
whoſe ages differ by 92 years, 'a third for two perſons whoſe ages dif- 
fer by g1 years, a fourth for two perſons bas ages differ by go 
yeart, and ſo on till We come to _ perſons of the ſame age. And 
con- 
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conſequently, for the twelve different rates of intereſt above - men · 
tioned, to wit, 2 per cent. 24 per cent. 3 per cent. 34 per cent. 
4 per cent. 44 per cent. 5 per cent. 6 per cent. 7 per cent. 8 per 
cent. 9 per cent. and 10 per cent. it would m_ twelve times 94, 
or near i 200, ſuch tables: which it will, probably, never be thought 
worth while to cauſe to be computed. With reſpect therefore to the 

values of annuities for two joint lives, and ſtill more with reſpect to- 
thoſe of annuities for three joint lives, (the varieties of which are 
ſtill greater, and in a prodigious degree, than thoſe of annuities for- 
two joint lives,) we myſt be contented with a few tables accurately 
computed by the methods above-mentioned, for lives whoſe ages. 
differ by only a moderate number of differences, far ſhort of all the 
differences poſſible; and we muſt have recourſe to methods of ap- 
proximation for N the values of ſuch of theſe annuities as 

the tables we are poſſeſſed of do not exhibit. It is, however, deſire- 
able to have as many tables of the values of annuities for two joint 
lives accurately computed, as can be conveniently procured. And I 
think we have ſome reaſon to be ſurprized that ſo few tables of this 
kind have hitherto been publiſhed, To ſupply this defect in ſome: 
degree I have procured ten different tables of the values of a life 
annuity of one pound a year for two joint lives to be accurately com- 
puted from Monſieur de Parcieux's table of the probabilities of the 
duration of human life, upon a ſuppoſition that the intereſt of mo- 
ney is 3 per cent. to wit, one table for two lives of the ſame age, 
another for two lives whoſe ages differ by five years, a third for two 
lives whoſe ages differ by 10 years, and a fourth, fifth, ſixth, ſeventh, 
eighth, ninth, and tenth, for two lives. whoſe ages differ by 20 years, 
30 years, 40 years, 50 years, 60 years, 70. years, and 80 years. 
Theſe tables are contained in pages 492, 4934. 494, &c.—— 501 
and in page 502 is given the value of an annuity of one pound a year 
for two joint lives of the ages of 93 years and 3 years; which is the 
only annuity, that is poſſible, according to Monſieur de Parcieux's 

_ of the probabilities af life, with a difference of go years between. 

e ages. 1 | 


After theſe tables, and a few remarks upon the difficulty of pro- 
_ Euring compleat ſets of the values of all poflible annuities for two. 
joint lives, which make the ſubjea of Art. ccccx in pages 502, 503, 
1 have ſhewn how, by a certain method of 7zterpolation between the 

| values. 
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—Jow of ſuch annuities for two joint lives as are con 4 4 in the 


505, Jeg, 
' $05» 580 | | : with which 
the numbers obtained by this method of interpolation, h to, 
or exhibit, the true values of the annuities ſought by them, is in- 


uired into and ſhewn, in pages 312, F513, $14, &c. 518. "And 
by thoſe means the reader is tolerably well enabled to find the value 
of one pound a year for the joint continuance of, two lives of any 


ages, When the intereſt of money is 34 per nt. 
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I have then added the like number, of tables of the. values of an 
annuity of one pound. a year for two joint lives, computed likewiſe 
from Monſieur de Parcicux's table of the probabilities of life, when 
the intereſt of money is 44. per cent. Theſe tables are contained in 
pages 519, 520, 521, $22, &c.— gag; and they exhibit the values 
of the ſaid annuity of one pound a year for two joint lives, when the 
ages of the lives are equal, and when the differences of the ſaid ages 
are (as before) 5 years, 10 years, 20 years, 30 years, 40 years; 
50 years, 60 years, 70 years, and 80 years. And in Art. cecoxxxn, - 
page 529, is added the value of the faid annuity of one pound a year 
for two joint lives of the ages of 93 years and 3 years, which is the 
only annuity that can be uppoled, according to Monſieur, de Par- 
cieux's table of the probabilities of life, for two lives whoſe ages 
differ from each other by gO. years. 8 * e lee A; 


vy this ſecond ſet of tables, and the method of in- 
terpolation before explained, the reader is tolerably well enabled to 
find the value of an annuity of one pound a year fn the joint con- 
tinuance of two lives of any ages whatſoever, when the intereſt of 
money is 41 per cent. en 0 


After this ſecond ſet of tables of the values of annuities ſor two 
joint lives, which relates to the rate of 44 cent. I have endea- 
voured to extend the uſe of theſe two ſets of tables, which relate to 
the rates of 34 and 44 per cent. to the determination of the values 
of annuities for the ſame lives at the contiguous rates of intereſt. of 


d2- 3 per 
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3 per cent, 4 per cent. and 5 per cent. This is done by a method 
of proceeding not very different from that of the foregoing method 
of interpolation, and which may be called The method of interpolation 
and continuation. This method is deſcribed: and by in pages 
530, $31, 532. And in pages 532, 533» 534. Kc. —— 539, an 
8 Kok into the 4 of exactnefs to which this method 
exhibits the values ſought by it. 6; 


| Theſe methods of interpolation and interpolation and continuation, 
will only enable us to find near. values of life-annuities for two joint 
lives at the ſame rates of intereſt as thoſe which are computed in the 
two foregoing tables, to wit, the rates of 3+ per cent. and 44 = 
cent. and the three neareſt rates of intereſt to them, and which dif- 
fer from them by only 4 per cent. to wit, 3 per cent. 4 per cent. 
and 5 per eent. In other rates of intereſt, that differ more conſi- 
derably from thoſe at which the tables are computed, it ſeems ne- 
ceflary to have recourſe to ſome other method of 1 
the values of theſe annuities, that has no relation to thoſe tables. 
This I have endeavoured to do in pages 540, 541, &c. —— $46; 
in which I have given an expreſſion of the value of an annuity of 
one pound a year for two joint lives, which I conceive to be, in moſt 
caſes, a tolerable approximation to the true value of ſuch annuity, 
and which may be applied with an equal probability of fucceſs.in-all 
the different rates of intereſt. This expreſſion of the value of ſuch 
an annuity for two joint lives is derived, by conjectural, but proba- 
ble, reaſonings, from the value of the like annuity for the older of 
the two ſingle lives; which latter value will, if the intereſt of mo- 
ney is either 2 per cent. or 24 per cent. or 3 per cent. or 3+ per 
eent. or 4 per cent. or 44 per cent. or 5 per cent. or 6 per cent. 
7 per cent. 8 pet cent. ꝙ per cent. or o per cent. be contained in 
one of the twelve tables of the values of annuities for ſingle lives in 
pages 221, 222, 223. 224, &c. —— 232. And by this means the 
ſaid twelve tables of the values of annuities for ſingle lives are ren- 
dered ſubſervient to the purpoſe of finding the values of the like 
annuities for two joiht-lives : which ſeems to be a very convenient 
and uſeful principle to proceed upon in the valuation of thefe latter 
annuities, and of other annuities for more than two lives, which are 
ſtill more numerous and complicated; provided the values of annui- 


ties for joint lives found by this method approach tolerably _ to 
. err 


in a few caſes, in which the true values have been actually compu- 
ted, and comparing them with the faid true values. This inquiry 


ages 540, 541, &c.—— 546,) in pages 546, 547, 548. &c. —— 
559, by apply ing the ſaid expreſſion in a variety of examples to*the 


down in a table in pages 557-and 558. Theſe reſults ſuggeſt a cor- 


546,) by multiplying it into the fraction — which makes the 


id expreſſion approach (in moſt caſes) corfiderably nearer than before 


with the true values of the ſame annuities, are ſet down _ another 
table in pages 558, 559, and 560. And in 560, 561, a re- 
mark is on the ſaid laſt Able, in which ſaid corrected ex 
A n v6 
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commended as a tolerably exact method of obtaining a near value 
of an annuity of one 
tereſt of money is either leſs than 3 per cent. or greater than 5 per 

cent, and the before-mentioned methods of interpolation,. and interpo-- 
lation and continuation conſequently cannot be applied. 


£ 
preſſion, to wit, A. * 


The remaining part of the book relates to the values of annuities- 
depending on three lives.. In Art. ccccLxx1, pages 561, 562, 563, 
a ſhort and convenient, algebriick,. expreſſion is given of the value 
of an annuity of one pound a year for a given number of years, pro- 
vided three lives of given ages ſhall all continue fo long in being; 
which expreſſion, whenever the ſaid given number pf years is equat 
do the greateſt poſſible. number of years during which the oldeſt of the 
three lives can be extended, will become the expreſſion of the value 
of ſuch an annuity during the. whole joint continuance of the 2 
ves. 
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their true values. But, whether they do, or not, approach thus nearly . 
to the faid true values, can only be determined by trying them 


is made, with reſpect to the above-mentioned expreſſion of the near 
value of an annuity of one pound a year for two joint lives (given in: 


inveſtigation of near values of ſome of the annuities which are con» 
tained in the two foregoing ſets of tables, and comparing the near 
values thereby obtained with the true values of the ſame annuities 
{ct down in the ſaid tables: and the reſults of this compariſon are ſet 


rection of the aforeſaid expreſſion (given in pages 540, 541,&c, — - 


to the true values of the annuities fought by it. The reſults of the 
compariſon of the near values, ariſing from this corrected expreſſion,. 


nd a year for two joint lives, when the in- 
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lives. And in Art. ccccLxx111, pages 564, 565, 566, an example 
is given of the computation of the value of ſuch an annuity for the 
joint continuance of three lives of the ages of 75 years, 80 years, 
and 85 years, by means of the ſaid expreſſion. But, as the compu- 
tation of theſe values of annuities for three joint lives occafionally, 
or as we want them, by means of the aforeſaid expreſſion, in the 
manner exemplified in Art. CCCcLxx111, is in moſt caſes, and 
eſpecially when the lives are all young, extremely tedious; — and the 
immenſe variety of combinations with each other, which the ages of 
three different lives will admit of, makes it almoſt impoſſible to 
compute any competent numbers of theſe values; —— it is ſtill 
more neceſſary than in the caſe of annuities for two joint lives, to 
have recourſe to a ſhorter, though leſs accurate, method of com- 
puting them. With this view I have endeavoured to find a method 
of deriving the value of an annuity of one pound a year for three 
joint lives of given ages from the value of the ſame annuity for the 
joint continuance of the two older of the ſaid lives, which I have 
ſuppoſed to be either contained in ſome of the tables that have 
been computed for two joint lives, or to be derivable from 
thoſe tables by the above-mentioned methods of Interpolation and 
Interpolation and Continuation, or to be obtainable by means of the 
corrected expreſſion recommended for this purpoſe in pages 560, 
61. And I have ſucceeded in ſome degree, (though not g wal as 
I could wiſh,) in this endeavour, having found an expreſſion for the 
value of ſuch an annuity for three joint Log which exhibits the ſaid 
value, for the moſt part, within leſs than a 20" part of the truth. 
The method in which this expreſſion is obtained, is explained in pages 
568, 569, and 570. And the following twenty pages, to page 590, 
are employed in making a variety of trials of the degree of exactneſs 
with which this expreſſion exhibits the values of annuities for three 
Joint lives, by comparing the values of ſuch annuities, obtained by 
means of the ſaid expreſſion, with the values of the ſame annuities 
accurately computed, as they are contained in certain tables of Mr. 
Morgan and Dr, Price. From all theſe trials taken together, I have 
ventured to conclude in Art. ceccxcv, page 590, that it ſeems rea- 
ſonable to conjecture that the ſaid expreſſion given in pages 508, 569, 
1 ll. > þx P. 


and 570, to wit, B * 5 5 Fre F. will always give 


us 


9 * ab ; Mo ts , 2 | 
us a tolerable approximation to the true value of an annuity of one 
pound a year for three joint lives of any ages whatloever. | 


In pages 590, 591, 592, another method of approximating to 
the value of an annuity of one pound a ; 
of three lives of given ages, is deli which was publiſhed, and, 
I preſume, invented, by the late very learned mathematician, Mr. 
Thomas Simpſon, of Woolwich. And in pages $92, 593, an ex- 


ample is given of the computation of the value of ſuch. an annuity 


by this method in the caſe of three equgl joint lives, all of the age 
of 60 years: and the near value of the Md annuity, obtained by this- 
computation, is found to be ſomewhat nearer than the near value of. 


| | & 
the ſame annuity reſulting from the former expreſſion, 


B 
* Pt — 5 * Px SHES bs ; N 
45 T_T the true value of that annuity, And in the- 
following five pages, to wit, 594, 595, 596, 597,. and 598, further- 
trials are made of the exactneſs of . d of Mr. Simpſon; 


X 5: x 


from all which it is concluded in page 599, that the ſaid method of 


Mr. Simpſon is, for the moſt part, more exact, as well as always 
much ſhorter and eaſier to b than the other approximation, 
: PÞ*® | * 5 — 2 x Y. | 
by means of the expreſſion B x F * RN. 


upon the whole, deſerves to be preferred to it. Vet, as there are 
no and then ſome inſtances in which the other method, by means 


| £ © pe x Þ* — þb x P*. | 
of the expreſſion. B * F * F ir comes nearer to- 


the truth than this method of Mr. Simpſon, I think it is convenient 
to be poſſeſſed of both methods, to the end that in doubtful caſes we 


may reſort to one of them as a kind of confirmation of. the reſult 
obtained by the other, to a cet tain degree of exactneſs. 


In Art. cecccx, page 599. it is obſerved, that, in all the trials 
of Mr. Simpſon's approximation to the. values of annuities for three 
Joint lives, which have been made in the preceeding pages, . the dif-- 


terences of the near values thereby obtained, from the true values of 


the ſame annuities, reſpectively, ſeldom exceed an eighth part of a 
year's- 
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for the joint continuance 
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year's annuity: which is a ſufficient degree of exactneſi for all pracli- 
bo 2 and conſequently is a great recommendation of the 
aid method. | . 


The five remaining pages of the book, to wit, pages boo, 601, 
502, 603, 604, relate to the values of annuities for the longeſt of 
two, or three, lives of given ages. As it has been ſhewn in the 
former part of this work, in the 4 and 110 corollaries to Prob. IV, 
that the values of all annuities of this kind may be derived from thoſe 
of the ſame annuities for the ſame lives taken ſingly and jointly, it is 

_ * ſhewn that, if there be three lives of different ages, and A be put 
for the value of an annuity of one pound a year for the youngeſt life, 
and B for the value of a like annuity for x &r middle life, and C for 
the value of a like annuity for the oldeſt life; and 4B be put for 
the value of a like annuity for the joint continuance of the firſt, or 
youngeſt life, and the middle life, and AC for the value of the like 
annuity for the joint continuance of the firſt, or youngeſt life, and 
the oldeſt life, and BC for the value of a like annuity for the joint 
continuance of the middle life and the youngeſt life; and ABC 
be put for the value of a like annuity for the joint continuance of 
all the three lives; I fay, it is ſhewn that, if this notation be uſed, 
the value of a like annuity of one pound a year for the longeſt of the 
firſt and ſecond lives will be equal to A+ B — AB, and the value 
of a like annuity for the longeſt of all the three lives will be equal 
to AT BT+TC+ABC— AB — AC — BC, or AF B+0C 
— AB — AC — BC+ ABC. Then, in Art. cccccx11, pages 
601, 602, an example is given of the computation of the value of 
an annuity of one pound a year for the longeſt of two lives of the 
ages of 20 years and 30 years, by means of the expreſſion A +B — 
AB; and in Art. Dx111, pages 602, 603, 604, an example is given 
ef the computation of a like annuity of one pound a year for the 
longeſt of three lives of the ages of 20 years, 30 years, and 40 
years, by means of the expreſſion A+B+C— AB — AC 
— BC + ABC. After which example this treatiſe on life-annui- 
ties is concluded in page 604. 


The 
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abovementi 
late Mr. Dow 
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ſons for reprinting theſe tables and the bill to which they refer, are 
ſtated in page 605. | | 
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cf ſome AMENDMENTS to be added to ft. 1 4 
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and in line 13", inſtead of 7814 read . 78987. 15 ww 
In page 32, dele the note at the end of Art. XXX117, beginning thus, * = 
VN. B. This reſult is greater, and containing ſix lines. 1 
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xxxiv ERRATA any AMENDMENTS, + 
In 107, xevi, lines 8 and g®; inſtead of the words * almog. 
ba ij half a year's N and conſequently would be worth more 
chan 21 years purc read theſe word, about one half of one 
of thoſe half - yearly payments, or a quarter of a year's —_— and 
e e Tm late N tn t} 
| C1301 Sm 9 | 'L 4 
In page 123 the cee inſtead of * * 46. 448,528 =) : 26 
Ds 75 | 
tons 8.4%, D) 15.847, 


IL 


ay. 2 rig 174.1 
705, or £15. 16s. 14 


In page 136, line 24. after the words cone . inſert the words 
| * year. 


In page 137, line 5, after the words © one pound” inſert the words 
*A year. 


- line 18, after the word pence place a ſemicolon ; and 
add theſe words, «* which does not differ greatly from 2 pence; 3 


pence, farthing, and 3 pence, balf-penny, . which are the differences 
of the four next n differences.“ 


To page 159, line 55, inftead 4 


5 * 18 
— — — 


ra X — 


In page 161, Art, cx, line 18, inſtead of © „ fend « g'% 7 
and in line 6", or the line at the bottom. of the page, inſtead of 
« equal to 4” read © equal too.. 


413» 


In page 168th open ofthe algebraic inf th ſeries 2 


— might have been 


— by inferting the laſt term? it; 10-wit, — — 
after the &c, and at the ſame time inſerting the correſpondin terms 
in the quotient and in the ſeries of ſucceſſive dividends. If this had 
been done, (which, perhaps, it would have been. better to do) the 
whole operation would have been as follows, 
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HE doctrine of life - annuities is by no means of ſo abltruſe and Defign of this 
difficult a nature as many people are apt to imagine. A moderate tract. 

ſhare of common ſenſe, or capacity to reaſon juſtly, and a know- 
ledge of common arithmetick, are all the qualities that are neceſſaty to a 
right underſtanding of the principles on which it is founded; even fo far 

as to be able to compute the value of any - propoſed annuity for any given 

life or number of lives, if a perſon is diſpoſed to undergo the labour of 
performing all the neceſſary. arithmetical- operations that ariſe in ſuch a. 
computation. To explain theſe. principles in an eaſy and familiar manner, 

ſo as to make them intelligible to as many readers as poſſible, without 
having recourſe to Algebra or the books written on the doctrine of chances, 

is the deſign of the following pages: which, as the ſubject of life-annuities 

is a matter of very general concern, will, I flatter myſelf, be conſidered by 

the papel as an uſeful and commendable undertaking. 


II. A life-annuity is a ſect of equal ſums of money to be paid at certain Definition of 
future times, at the diſtance of a year one after the other, during the alite-annuity. 
whole courſe of the life of the perſon for whoſe life the annuity is granted. 

Thus, if a man grants an annuity of 100/, a year to a young man of twenty 

years of age, he thereby undertakes to pay him one ſum of 1004, at the 

end of one year from the time of making him the grant, and another ſum 

of 100. at the end of two years from the ſame time, and a third ſum of 

100/. at the end of three years from the ſame time, and a fourth ſum of 

100/, at the end of four years from the ſame time; and ſo on, paying a 

new ſum of 100). at the end of every following year throughout the whole 

life of the grantee. | If therefore we can find the values of theſe ſeveral 

ſingle payments of 100/, each, which are to be made to the grantee of the 

life-annuity at the end of the ſeveral future years of his life, but of which 

no part is to be paid to his executors, or other repreſentatives, when he is 

dead, we may, by adding all theſe values together, find the value of the 

lum of all theſe payments, or of he whoſe life · annuity. We muſt 1 
Nl ore 


Of the preſent 
value of a fu- 
ture contin - 
gent payment 
of agivenſum 
of money, 


Of the proba- 
bility of the 
duration of 
human life at 
a given age. 


fore endeavour to find ſome method of determining the preſent value of a 
ſingle future payment of any given ſum of money to be made to a perſon 
of any given age at the diſtance of any given number of years, or hen he 
ſhall have attained to any greater given age.. Now this value will depend 
upon two circumſtances; which muſt therefore be previouſly agreed upon, 
before it can be known: namely, the rate of intereſt at which money may 
be improved, and the probability of the duration of human life. For, 
the higher the intereſt of money is, the leſs ought the granter to take for 
his grant of a given ſum of money, to be paid at a future time: becauſe, 
when the intereſt of money is high, he may increaſe ſuch leſſer ſum of 
money, in the interval of time between the grant and the future payment, 
ſo as to make it amount to as great a ſum at that time as would have been 
produced by a greater ſum of money receiyed at the time of making the 
grant, and improved likewiſe at compound-intereſt during the ſame inter- 
val, if the intereſt of money had been lower. And the greater is the 
frailty of human life, or the greater the probability that the grantee of the 
propoſed future payment will die before it becomes due, the leſs alſo ought 
to be the ſum of money paid to the granter for his grant of it, becauſe he 
will run a ſmaller riſque of being obliged to pay it. We muſt therefore 
in every queſtion of this ſort determine beforehand at what rate of intereſt 
the money paid to the granters for ſuch future payments may be improved, 
and with what degree of probability it may be expected that the perſons 

to whom they are granted will, or will not, live till they become du. 


III. Now, as to this latter circumſtance of the degree of probability 
that a perſon of a given age will, or will not, live to any other given age, 
or till the ſum of money granted to him becomes due, it is obviouſly in 
many caſes a matter of very great uncertainty, and will be often very 
different in different perſons of the ſame age. The chance which a man 
of 30 years of age, who is in good health and leads a temperate and quiet 
life in the country, has to live 20 years, or till he is 5o years of age, is 
evidently. much greater than that of another man of the ſame age of 30 


years, and of the ſame degree of health and vigour of body, who is goi 


into a hot and unhealthy climate, to which he has never been accuſtomed, 
as, for example, to Senegal in Africa: and it 1s likewiſe greater than'that 
of another man of 30 years of age and of the ſame degree of health and 
vigour, but who lives in a capital city and in ſcenes of pleafure and de- 
bauchery; and ſtill more evidently it is greater than that of another man 
of 30 who is of a weakly and unhealthy conſtitution of body, or who by 
his daily occupation is expoſed to many dangers of his life, from which 
the generality of mankind are exempt, as is the caſe with ſoldiers and 
failors in time of war. But theſe are circumſtances out of the reach of 
calculation, and mult be left to be conſidered by the perſons who grant 
and purchaſe life-annuities according to their on judgement and diſcretion 
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in the particular caſes in which they occur. All that can be done by any 


| rules upon this ſubje&, is to eſtimate the degree of probability 
Eich which it 9 reaſonably be expected that a perſon of any given age 
will live to any other given age upon a ſuppofition that he has neither a 
better nor a worſe chance of doing ſo than the majority of other perſons 
of the ſame age. And this medium, or average, chance of living is Of tables of 
determined by tables that exhibit the numbers of perſons which, out of a 3 pro- 
certain pretty large number of children of one, or two, or three years of Yo 
age, (which is uſually not Jeſs than 1000,) all living at the ſame time, 
are found (by methods of reaſoning that are grounded on long ſerieſes of 
obſervations,) to be living at the end of every ſubſequent year of human 
life to its extreme pefiod, which ſome of the tables carry tu 86, and others 
to more than go, years. The inſtances of the prolongation of human life 
to more than 100 years are ſo unfrequent, that they are not thought to be 
worth attending to in forming any general rules upon this ſubject, 


IV. The moſt exact tables of this kind that have hitherto been pub- of the tables 
liſhed ſeem ro be thoſe of Mr. Kerſſeboom, and Monſieur de Parcieux ; of probability ö 
which are inſerted in the Appendix to Mr. De Moivre's Treatiſe on the hg 1+ oh 
Valuation of Annuities. The former was publiſhed in an eſſay of the . 5 de 
aforeſaid Mr, Kerſſeboom on the number of people in the provinces of Parcieux. 
Holland and Weſt-Frieſland, written in the Dutch language, about the 
year 1738, (of which an account is given in the .gth volume of the 
Abridgement. of the Philoſaphical Tranſactions, page g26,) and is ſaid to 
have been formed from certain tables of aſſignable annuities for lives in 
Holland, which had been kept there for 125 years, and in which the ages 
of the ſeveral perſons dying in that period had been truly entered. And 
Mr. de Parcieux's table was made, as Mr.-De Moivre informs us, by a like 
uſe of the liſts of the French Tontines, or Long annuities, and the numbers 
of it were verified by the necrologies, or mortuary regiſters, of ſeveral reli- 
gious houſes of both ſexes. "Theſe ſeem to be the moſt ſolid and authentick 
grounds upon which it is poſſible to form any tables of this kind: whereas 
there are ſome circumſtances of doubt and uncertainty in the methods of 
forming all the other tables of the probable duration of human life which 
prevent them from being intirely ſatisfactory. And therefore I conceive 
theſe two tables to be more exact and fit to be adopted in computing the 
values of hfe-annuities than any ather tables I have ſeen; and particularly 
in computing the values of any annuities for lives which the government 
of this kingdom may at any time think fit to grant, if that method of 
raiſing money ſhould hereafter be adapted, (as is the caſe at this time in 
Ireland,) or it ſhould be thought expedient to diſcharge a part of the 
national debt in that way, by converting a part of the perpetual three per 
cent. annuities, payable at the Bank, into annuities for the lives of their 
reſpective proprietors, or for a term certain of 20 or 30 years and further 
tor their lives, Theſe two tables are as follows. | 
| B 2 TABLE 


Repreſenting 


The Principles of the Doctrine of 


V. 


r A 5 LE 


the probabilities of the duration of human life at the ſeveral 
ages therein mentioned from the lime of birth to the age of an hundred 
years: grounded on t 
lives granted by the government of - Holland, 
for 125 years, and in which the 
during that period had been truly entered. 


By Mr. KERSSEBOOM: 


regiſters of 


— 


Ona = © 


Perſons | 


living. 


Age. | 


Perſons\\ 
living 


1400 
1125 
1075 
1030 
993 
964 
947 
930 
913 
904 
895 
886 
878 


870 


863 
856 
849 
842 
835 


826 


817 
808 
800 
792 
783 
772 


26 
5 


28 
29 
30 


31 


760 
747 
733 
723 
711 
699 
687 
675 
665 


655 


045 
035 
625 
615 
605 
596 
587 
578 
569 
560 
550 
540 
530 


518 


507 


le annuities for 
had been kept t 
es of the ſeveral annuitants dying 


certain aſſigna 


[Ae | 
lo | homg. 
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VI. The meaning of the foregoing table is this; That from the ob- 
ſervations on which it is grounded there is reaſon to conclude that out of 
14c0 new-born children 1125 have lived to the end of one year, and 1075 
to the end of two years, and 1030 to the end of three years; and ſo on 
throughout the table; the _ that are, parallel and contiguous to every 
age expreſſing the number of 
of 1400 infants that are living at that age. As to the figures 0.6, 0.5, 
0.4, 0.2, adjoining to the goth, 99 98th, and ggth year of the hun- 
dred, which denote the decimal fractions 9 es 4% and e, it is obvious 
that in a ſtri& ſenſe they are, thapplicable to any human, or other living, 
creatures: and therefore they muſt be underſtood in the following manner. 
We muſt ſuppoſe the original number of new-born ' infants, who were the 
root, or baſis, of the table; to have been increaſed tenfold, ſo as to be- 
come 14000 inſtead of 1400: in which caſe it is evident that all the fol- 


lowing numbers in the table, repreſenting the perſons living at the ſeveral 


ages therein ſet down, will likewiſe be increaſed to ten times their former 


quantity, and therefore the number of perſons living at the age of 98 


years will be 10 inſtead of 1. Now the meaning of the figures 0.6, o.5, 
0.4, 0.2, and of the cyphers 0.0 adjoining to the 100th year, is that, out 
of the ſaid 10. perſons who would in ſuch caſe have been found to be 
living at the age of 95 years, only 6 would have been found to be living 
at the age of 96, and 5 at the age of 97, and 4 at the age of 98, and 2 
at the age of 99, and none at all at the age of an hundred years. 


! 


VII. The ſecond table above-mentioned, given us by Mr. De Parcieux, 


and inſerted by Mr. De Moivre in the appendix to his treatiſe on the 
valuation of annuities, is as follows. EF. | 4 


: 
1 


= . & 
4 
*, 
— 
» 


perſons out of the aforeſaid. original number 


— ——- — — 


6 The Principles of the Darin of 


T AB L E I. 


Repreſenting the probabilities of the duration of human life at the ſeveral 


ages therein mentioned, from the age of 3 years to the age of gs: 
grounded on lifts of the French Tontines, or Long Annuities, ' and 


verified by a compariſon thereof with the necrologtes, or mortuary 
regiſters, of ſeveral religious houſes of bath ſexes. | 


By Monſieur DE PARCIEUX. 


* 


| 


RE Rd RT Rs 


Ave. | P 7 
r 


—— — — — 
— yy — _ _ * — 


| 3yrs.| 1000 || 23 | 790 || 43 | 635 | 63 | 423 83 71 
1.4 979 4 792 || 44. 629 | 64 | 499 || 84] 59 
174 948 || 25 | 774 || 45 | 022 || 05 | 395 [| 85] 48 
6 930 || 26 | 766 | 46 615 66 | 380 | 86 38 | 
7 | 915 || 27] 758 | 47 | 607 | 67 | 364] 871-29 } 
8 | 902 || 28 | 750 || 48 | 599 | 68 | 347 | 88] 22 | 
9 890 || 29 | 742 || 49 | 599 || $9 | 329 [| 8g | 16 
10 | 880 30 | 734 || 50 381 || 70 | 310 90 11 | 
| 2 872 || 31 * 57 4570 | 72 , 291 || 91 | 
12 866 32 | 718 || 52 } 560 


| 13 860 || 33 
14 854 || 34 | 792 || 54 | 538 


15 848 || 35 | 694 || 55 | 526 || 75 | 211 || 95 | 
16 | 842 || 36 | 686 || 56 | 514 || 76 | 192 
17 1 835 || 37 | 678 || 57 | 502 j| 77 | 173 
| 18 828 || 38 | 671 || 58 | 489 j| 78 | 154 
19 821 || 39 | 664 || 59 47679136 
20 814 || 40 | 657 || 60 | 463 || 80 | 118 
21 806 || 41 [ 650 |} 61 ] 450 |] 81 | 101 
22 798 || 42 643 62 437 \| 82 | 85 | 


- 
. — 


VIII. Both 
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vil. Both the foregoing tables repreſent kuman life as being more 
permanent, Or the number of perſons dying every year, out of à given 
number of perſons alive. at any given younger age, as being ſmaller, 


throughout both youth and middle age, and even till about the age of 70, 
than they appear to be by moſt other tables. And this is what we ought 
naturally to have expected, on account of the difference of the data, or 


grounds, on which theſe and thoſe other tables have been conſtrued. 


For both theſe tables of Mr. Kerſſeboom and Mr. de Parcieux were 
formed, as we before obſerved; from the regiſters of the deaths of perſons 


who had purchaſed life-annuities from the governments of Holland and 


France: whereas thoſe other tables have been formed, for the moſt part, 
from the regiſters of the births and burials of all the inhabitants in general 
of the places for which they ate computed. Now it is - reaſonable to be- 
lieve that thoſe perſons who purchaſe annuities of a government are, for 
the moſt part, in eaſier” circumſtances,” and leſs expoſed to the dangers 
and hardſhips that deftroy, or ſhorten, human life, than the reſt of man- 
kind, and, conſequently, than the whole body of mankind (themſelves. 
included) upon an average: and therefore it is not likely that they ſhould: 
die off in the ſame average, or general, proportion, but at a ſlower rate. 


Of the difference between the two foregoing tables of probabilities. 


IX. But though both theſe tables of Mr. Kerfſeboom' and Monſieur” 
de Parcieux are formed from the regiſters of the deaths of government 
life-annuntants, and both of them repreſent the probability of the duration 
of human life as greater than it appears to be by any other tables, until 
towards the age of 70 years, yet they do not intirely * with each 
other; but the table of Mr. de Parcieux repreſents that probability as ſtill 
greater than that of Mr. Kerſſeboom, till towards the ſaid advanced age of 
70 years, and from that time ſomewhat leſs. The degree of difference 
between them in this reſpect may be collected from a compariſon of them 
with each other at the ſeveral ages of 20, 30, 40, 30, 60, 70, and 80 
years, which may be made in the following manner. 


: 
7 


A compariſon of them with each other with reſpect to perſons of the 


age of 20 years. 0 


2 
in cach of theſe tables, and ſee how many of thoſe perſons are repreſented 
in each of them to be living at the following ages of go, 40, 30, 60, 70, 
80, and go, Pears, and then inquire in which of theſe two tables the 
proportions by which theſe numbers continually decreaſe are greateſt, 1 

1 OW. 


i 
; 
| 
| 
| 
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4 


Now it appears by Mr. Kerſſeboom's table that out of $17 perſons of 
20 years of age, all living at the ſame time, | __ | 


* 


5711 will have lived to the age of 30 years, 


and 608 to the age of 40, 
and 307 to the age of 50, 
and 382 to the age of 60, 
and 2458 to the age of 70, 
and 100 to the age of 80, THT 
and 10 to the age of 90 years, 


And by the table of Monſieur de Parcieur it appears that out of 814 
perſons of the ſame age of 20 years, all living at the ſame time, 


734 will have lived to the age of 30 years, | 


and 657 to the age of 40, 

and 581 to the age of 3o, 

and 463 to the age of 60, 

and 310 to the age of yo, 

and 118 to the age of 80, | 
and 11 to the age of 90 years. 


It appears therefore that according to Monſieur de Parcieux's table 
there will be more perſons found to have been living at the ſeveral ages 
of 30, 40, 30, 60, 70, 80, and go, years, out of an original number of 
only 814 perſons of - the age of 20 years, all living at the ſame- time, 


than are found to have been living at the ſame ages reſpectively, according 


ro Mr. Kerſſeboom's table, out of the greater original number of 817 
perſons of the ſame age of 20 years all living at the ſame time; and that 
in the very conſiderable proportions of 734 to 711, 657 to'605, 531 
to 507, 463 to 382, 310 to 245, 118 to 100, and 11 to to. It is 
evident therefore that a life-annuity for the life of a perſon of 20 years of 
age is worth conſiderably more money according to Mr. de Parcieux's 
table than according to that of Mr, Kerſſeboom. £9944; 


The like compariſon of them with reſpeet to the age of 30 years. 


with reſpect to the age of 30 years. | 


Now 


\ 
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Mr. Kerſſeboom's table it appears chat out of 11 ons | 
of 28 30 years, all living at the ſame time, 61 * per £ 


605 will hav lived w the ags ff 40 years, 7 


and 382 to he ar 
and 245 * to the age of 70, 
and 1o0 9 the age of 8 
| 10 | to the age af 90 years ; 
And by the table of Monkeur de Parcieux it app 
perſons of 30 years of age, all living at 57. aw | 
657 will have lived to 
and 38 1 to 2 2 2 
and 310 to the age y 
and 118 to the age of 8, 
and 11 to the age of 90 years 


and conferueatly out of 711 
ſame time, -(which is the num 
Kerſſeboom's table,) 


t 30 years of age, all living at the 
of perions living at that we in Mr, 


7 


( 734 or) 6 3 wile eee 


581 * 
and ( 355 or) obs - 


or) 448 


and ( . or) 300 
734 

and ( * ** or) 114 

and (; 5 *. = or) 10 
734 


It appears therefore that out of the ſame original aulabls 15 711 dle 
of 30 years of age, all living at the ſame time, there will be more perſons 
found to be living at the ſeveral ſubſequent ages of 40, 50, 60, 70, and 


$0, years, N to Monſieur 25 arcieux's table than according * 


Wes 


de gt c 50. 
to the age of 90 years 
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that of Mr. Kerſſeboom, in the ſeveral very conſiderable proportions of 
636 to 605, 563 to 507, 448 to 382, 300 to 245, and 114 to 100, and 
the ſame number, to wit, 10 perſons, at the age of go years. It is evident 
therefore that a life-annuity for the life of a perſon of 30 years of age 
would be worth a conſiderably greater ſum of money according to Monſieur 
de Parcieux's GE than according to that of Mr, Kerſſeboom. 


The like compari r of them with reſpect to the age of 40 years, 


XII. We will next compare theſe two tables gelber * reſpect 
to the age of 40 years. 


of of 
40 years of age, all living at the ſame time, r x 


50% will have lived to the age of 50, 


and Aa e 54 to the age of 60, 
an ..:. .. "to the age of 70, 
and 100 .. do the age of 80, 
'and 10 * to the age of 90 years, 


LM} f! 138 l 89 


' And, 37 the table of Mr. de Parcieux it appears. that out * 657 perſons 


of 40 years of age, all living at the ſame time, 


* 


581 will have lived to the age of 50 years, 


and 463 to the age of 60, 6 | 

and 310 to the age of 70, + | 

and 118 to the age of 8 
and; 144 £ to the age of 90 "years: | 


the ſame time, | ft: * 
(58 X _ or) 540 will have lived to the age 'of 50-yeaps, 


= or) 426 age 
* 


2 "> or) the 8e of 70, } 


| 18 x 60 
and 6 EN or) 108 2 *) „ the "8 of 80, 2 
21. f a 637 15 ds #4 "Th 18 * 2 ; 6-4. b £5 
ue EY | mal £4 1 {| 6.21 ; 
and ( 8 87 or) 10 oh to che a age of Ae | 
(5 Art: N wits ee 55 ah M t | 
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Tt appears therefore that out of the ſame original number of 605 
perſons of 40 years of age, all living at the ſame time, there will be more 
perſons found to have been living at the ſeveral ſublequent ages of 50, 
60, 70, and 80 years according to Monſieur de Parcieux's table than 
according to that of Mr. Kerſſeboom, in the ſeveral conſiderable pro- 
portions of 540 to 507, 426 te 382, 2835 to 245, and 108 to 100; and 
the ſame number, to wit, 10 perſons, at the age of 90 years. It is evi- 
dent therefore that a life-annuity for the life of a perſon of 40 years of 
age would be worth conſiderably more by Mr. de Parcieux's table than by 
that of Mr. Kerſſeboom. % 144 wianaorrt *þ 104a0d to 7% 


The like compariſin of them with-reſpets to the age of 50 years. 

XIII. We will next compare, theſe. two tables wich each other with 
reſpect to the age of 50 years, n | 

Now by Mr. Kerſſcboom's table it appears that out of 507. perſons of 
30 years of age, all living at the ſame time, | 


382 will have lived to the age of 60 years, 
and 245 - W311 to the age of 70, | 
and 100 _ d the age of 80, 
and 10 220 to the age of o years, 


And by the table of Monſieur de Parcieux it appears that out of 581 
perſons of the age of 30 years, all living at the ſame time, 


403 will have lived to the age, of 60 hes. 


and 310 to the age of 70, 
and 118 do the age of 80, 
and 11 12 to the age of 90 years: 


and conſequently out of 507 perſons of 50 yea 


4 age, all living at the 
ame time, (which is the number of perſons living at that age in Mr. 
Kerſſeboom's table) o 13d:1:09 oft 21 tue, {oak rant d 25 


' 3 
: 
. 4 — 


Nee 1 


(+03 "= or) 404 will have lived to the age of 60 years, 
1 581 r. > » ze e 5 | IS Yak, 

(370 * 507, or) 270 to the age of 70, 
. N 
Melee. * * FR , 

6 = or) 103 | to the age of 80, 

Ws 9 ; | # , © 2 WF * a: WII 

Sl. QI 6+ 1 bg . 

and ( * Wo or) 10 to the age of 90 years. 
581 


= oe It 


re „ „% „6 rer 
” * e a n * P 2 * 3 7 2 
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It appears therefore that out of the ſame original number of 307 
| perſons of ga years of age, all living at the ſame time, there will be more 
_ perſons found to have been living at the ſeveral ſubſequent ages of 60, 50, 

and 80 years, according to Mr. de Parcieux's table than according to 
that of Mr. Kerſſeboom, in the proportions of 404 to 382, 270 to 245, 
and 103 to 100; and the ſame number, to wit, 10 perſons, at the age 
of go years. It is evident therefore that a life-annuity for the life of a 
perſon of 50 years of age, as well as a life-annuity for the life of a perſon 
of 20, or 30, or 40, years of age, will be worth more according to the | 
table of Monſieur de Parcieux than according to that of Mr. Kerſſeboom. 
But the difference of the values of ſuch an annuity according to theſe two 
different tables will not be ſo great at the age of 50 as at thoſe younger ages. 


' The like compariſon of them with reſpect to the age of 60 years. 


XIV. We will next examine the two tables with reſpect to the age 
of 60 years. 


60 years of age, all living at the ſame time, 


| 245 will have lived to the age of 70 years, 
and 100 to the age of 80, 
and. 10 to the age of 90 years. 


perſons of the age of 60 years, all living at the ſame time, | 


310 will have lived to the age of 70 years, 
and 118 to the age of 80, 
and 11 to the age of go years: 


and conſequently that out of 382 perſons of 60 years of age, all living 
at the ſame time, (which is the number of perſons living at that age in 
Mr, Kerſſeboom's table,) Nen | 


46 or) 256 will have lived to the age of 70 years, 
118 x 382, or 60 the _ of 80, 
463 ) 97 * 90, 
H 11x 352, or | to the of 90 years. 
43 1 9 . 9 


It 


LIFT E-ANNVUITIES. 13 


t appears therefore that out of the ſame. original number of 382 
perſons of 60 years of age, all living at the ſame time, more perſons will 
be found to have been living at the age of 70 years'by Mr. de Parcieux's 
table than by Mr. Kerſſeboom's in the proportion of 256 to 245; but that 
at the ſubſequent ages of 80 and 90 years fewer will be found to have been 
living by Mr. de Parcieux's table than by that of Mr. Kerſſeboom, in the 
proportions of 97 to 100, and g to 10. Now it is evident that the value 
of a life- annuity (which is, as we before obſerved, a ſet of equal future 
payments to be made at the end of every year during the continuance of 
the life for which it is granted, ) depends mare on the value of the pay- 
ments that are to be made during the firſt years of its continuance than 
on thoſe which are to be made at more remote periods, both becauſe thoſe 
firſt payments are nearer at hand, and becauſe the probability of their 
becoming due by the continuance of the life for which they are granted 
is greater than the probability of the ſame event with reſpe& to the latter 
ayments. It ſeems reaſonable therefore to conclude, (though this cannot 
by affirmed with certainty without actually making the calculation,) that a 
life-annuity for the life of a perſon of 60 years of age will be worth ſome- 
thing more according to Mr. de Parcicux's table than according to that of 
Mr. Kerſſeboom, but not in ſo great a degree as at the younger ages 
before- mentioned. 1 1. WR * 


The like compariſon with reſpedt to the age of 70 years. 
XV. We will next examine the two tables with reſpect to the age 
of 70 years. | A 


Now by Mr. Kerſſeboom's table it appears that out of 245 perſons ot 
70 years of age, all living at the ſame time, 


231 will have lived to the age of 71 years, 
and 175 age of 75, 


the 
and 100 he of 80, 
and 45 of 85, 
and 10 of go years 


And by the table of Monſieur de Parcieux it appears chat out of 310 
perſons of 30 years of age, All living at the me dme. 


291 will have lived to 
and 211 to 
and 118 to 

to 
10 


and 48 
and 11 


— — ? —_——— _ — 
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and conſequently that out of 245 perſons of 70 years of age, all living at 
the ſame time (which is the number of perſons living at that age in 
Mr. Kerſſeboom's table,) | W 01 Petee |. 


ow" 7 77 or) 230 will have lived to the age of 71 years, 
1 {211 „ 245, | j 
and (* 7705 ot) 167 


9 118 * 245 
an | TG: or) 93 


Ae or) to 


do the age of 75, ' 


to the age of 80, 


11 * 245 | 
and ( = or} 9g 


to the age of go years. 
It appears therefore that out of an original number of 245 perſons 
of 70 years of age, all living at the ſame time, there will be fewer per- 
ſons found to have been living at the ſeveral ſubſequent ages of 71, 75, 
80, 83, and go, years by Monſieur de Parcieux's table than by that of 
Mr. Kerſſeboom, in the ſeveral proportions of 230 to 231, 167 to 175, 
93 to 100, 38 to 45, and 9 to 10 And conſequently the value of a 
life-annuity for the life of a perſon of 70 years of age will be leſs ac- 
cording to Mr. de Parcieux's table than according to that of Mr. Kerſſe- 
boom, though it has been ſeen that in all younger ages from 20 years 
upwards the value of a life-annuity is greater by the former table than 


by the latter, | | : 
I 4 1 


The like compariſon with reſpect to the age of 80 years. 


the age of 80 years. | 8 


Now it a by Mr. Kerſſeboom's tables that out of 100 perſons 
80 years, all living at the ſame time, F 


\ 


5897 will have liyed to the age of 81 years, 
and 44 tsch 0 to the age of 83, 
and 10 do the age of go years. 


And 


G LEY 
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And by the table of Monſieur de Parcieux it appears that out of 
118 perſons of the age of 80 years, all living at the ſame time, 
| 186 0D 1 30 £44891 LL] 3 31 4 O 4 5 ' 
. +101 will have lived to the age of 81 years, » 
and 4188 coe age of ,, rr: 
and in do the age of go years: 
| id 3198 20 ei 27-08 Pggior dai 16512 lig | 
and conſequently that out of 100 perſons. of thejageiof 80, years, all living 
ar the ſame time, (which is the number of pegions' living at that age jn 
Mr. Kerſſeboom's table) ; Uu ond 1.5515 8 


* 
— 


- . ' 
: # LES | * 14 1 of Tan ft y 1 


og 2s $0 3%14 ö TL i i» wit; \4 | | (EF IO 
* 2 — ot) 85 will have lived to the age of 81 years, 
11 


and (486 * 180, ot) 4 %n d che age of 85 
| \ 


118 N areind \ 
* e 28 1 „1 * | 
11 X 100 ) | | 
and ( RET Las 9971 - 7 * rv 995i to the age of 90 ars. 


| 70 TUONIES eie UWS, HG RAS YM enn . = 

It appears therefote that out of an original number of 100 perſons of 
the age of 80 years, all Hing at the famie time, there will be fewer per- 
ſons und to have been living at che ſeveral ſubſequenr' ages of 81 '85, 
and go years according to Mr. de Parcieux's table than according to that 
of Mr. Kerſſeboom, in the ſeveral proportions of 85 to 87, 40 to 43, and 
9 to 10. And conſequently the value of 4 Iife-annuity for the life of a 
perſon of 80 years of 'age, as well as that of an antvity for the life of a 
perlon of 70 years of age, will be leſs according to Mr. de Parcieux's table 
than according to that of Mr, Kerſſeboom, | though in che n of 
20, 30, and 40 years, the value of ' a ſife-annuity was conſiderably” greater 
by the former table than by the latter 
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Of the preference due to Monſieur de Parcicux s table of probabilities 
above that of Mr. Ker ſſeboem, with reſpecs to tables of liſe- annuities 
to be calculated for the uſe of Engliſſmemn . 
ORAL AE, 16 uh git 01,887 182.0 NIMIRY, ALE 209, 101, in:. 
XVII. Thus much may: be ſufficient to ſhew the difference between 
theſe two tables of Mr. Kerſſeboom and Mr. de Parcieux. But which of 
tem upon the whole deſerves to be conſidered as the more exact, I will 
not pretend to determine. Only thus much I will ventute to obſerve 
concerning them ; That, as the ſoil and temperature of the air in England 
bear a greater reſemblance, as I conceive, to the ſoil 3 of 
the air in the northern parts of France than to thoſe of Holland, wich is 
o full of moiſt vapburs ariſing from the waters amongſt which it is 


ltuared ; and the Dutch are in general reckoned to be ſhorter- lived -_ 
| either 
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to his treatiſe on the valuation 
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either the French or the Engliſh; it ſeems reaſonable to ſuppoſe that Mr. 
de Parcieux's table, which is formed from obſervations made in France, 
is more likely to afford a juſt meaſure of the duration of the lives of 
Engliſhmen in the like ſituation and circumſtances of life, that is, pro. 
prietors of government life-annuities, than the table of Mr, Kerſſeboom, 
which is formed from the like obſervations made in Holland. And there. 


fore I conceive that, with reſpect to the valuation of annuities on the lives 


of perſons living in England, and more eſpecially of annuities! to be 
granted at any time by the government, Mr, de Parcieux's table deſerves 
to be preferred to the other. And accordingly I ſhall have recourſe to it 
in the enſuing pages for the ſolution of the few queſtions, or examples, 


upon this ſubject which I ſhall have occaſion to conſider. 


Of the Breſlaw and London tables of the probabilities of the duration 
of human life, 7 * 


XVIII. Mr. De Moivre has A jr us, in his appendix above-mentioned 

annuities, two other tables of the pro- 
bable duration of human life, which he conſiders as very uſeful for the 
purpoſe of computing the values of life-annuities. Theſe are, 1ſt, Dr. 
Halley's table, which,he formed from obſervations on the births and burials 
of the inhabitants of the city of Breſlaw, (which is the capital of the dutchy 
of Sileſia in Germany,) during a ſeries of five; years in the latter part of 
the laſt century, to wit, the years 1687, 1688, 1689, 1690, and 1691; 
and 2dly, that of Mr. Smart, which he formed from ſimilar obſervations 
on the births and burials in London, This laſt table has been adopted by 


* : 


the late acute and very learned Mr. Thomas Simpſon, of Woolwich, in his 


treatiſe called. ** The dofrine of annuities and reverfions,” and made the 


foundation of all his calculations of the, yalues of annuities for lives, which 
he deſigned principally for the uſe of the inhabitants of London. And 
Dr. Price has likewiſe given us theſe two tables of Dr. Halley and Mr. 
Smart, together with two other tables of the ſame kind founded on obſer- 
vations of the births and burials at Norwich and Northampton, in his very 
uſeful treatiſe called © Ohſervations on reverfionary payments, which con- 
rains the greateſt variety of tables for the valuation of annuities, both for 
lives and terms of years, of any book that I have met with. And to this 


laſt book, (which is deſervedly in every body's hands,) I muft refer my 


readers for ſuch of theſe tables as they may have occaſion to: conſult, as 
I think it would be needleſs to inſert them in this tract in which I propoſe 
to make uſe only of Mr. de Parcieux's table for the ſolution of the few 
queſtions and examples concerning future payments depending upon lives, 
that will occur in it. e l A e B 

07 
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XIX. The curious reader will probably be glad to be informed in 
what manner theſe tables of the probable duration of human life are 
formed from obſervations of the births! and : burials of mankind at the 
ſeveral different ages of human life in any given diſtrict. ' For ſatisfaction 
in this particular L muſt refer him to the two following diſcourſes; to wit, 
firſt, to Dr. Halley's celebrated tract in the Philoſophical Tranſactions; 
intitled, “ An Eſtimate of the degrees of the mortality of mankind, drawn 
from curious tables of the births and funerals. at ' the city of Breſlaw, with 
an attempt to aſcertain the price of annuities upon lives, By Edmund Halley, 
R.$.$;” which is likewiſe publiſhed in the firſt volume of the Miſcellanea 
Curioſa, page 280; and, ſecondly, to the before-mentioned - treatiſe of 
Dr. Price upon reverſionary payments, in which he will find, from page 
235 to page 276, an ample and curious. diſcourſe upon this ſubject, 
intitled, ** Obſervations on the proper method of conſtructing tables for deter- 
mining the rate of human mortality, the number of inhabitants, and the values 
of lives, in any town or diſtrift, from bills of mortality in which are given 
the numbers dying annually at all ages.” The part of Dr. Halley's diſcourſe 
above-mentioned which relates to this ſubject is contained in the firſt five 
pages of it, as it is printed in the Miſcellanea Curioſa, which is the part 
preceding the table. The ſubſequent part of the diſcourſe ſets forth the 
ſeveral ole to which the table may be applied; of which the four firſt 
uſes are explained in a very clear and eaſy manner, fo as to be intelligible 
to a reader not acquainted with the mathematicks, but the following parts 
are much more difficult, and require much more knowledge and attention 
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reader, who ſhall look into that diſcourſe, unneceſſary trouble, | 


XX. As we have mentioned in the 18th article ſeveral different tables 
of the probability of the duration of human life, which different authors 
have formed from different ſets of obſervations, and particularly thoſe of 
Dr. Halley and Meſſieurs Smart and Simpſon, it will, I doubt not, be a 
latisfaction to the reader to be informed of what fo great a judge of theſe 
matters as Mr. De Moivre has delivered as his opinion concerning their 
reſpective merits and uſes. I ſhall therefore now inſert in this place the 
remarks of that able writer upon the four tables of Dr. Halley, Mr. 
Kerſſe boom, Mr. de Parcieux, and Meſſieurs Smart and Simpſon, which 
he has inſerted in the appendix to his learned treatiſe on the valuation of 
annuities, See his Doctrine of Chances, third edition, pages 345, 346, 
347, 348. Theſe remarks are as follows. | 
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/ the namen I forming a table of the probabilities of the duration 


. 
1 * 
F ůN'l ̃ /ÿ —˙] —˙•jt ! nnn e - 


. 2 
— wm ACS ⏑— w ⏑— en . IIA IRS ST RO ono GeR_ eons. ws —_— - >” — 


to underſtand them rightly. This I mention in order to ſave the unlearned + 
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Mr. De Moivre's remarks on the tables of the probability of the 
duration of buman life publiſhed by Dr. Halley, Mr. Kerſſeboom, Mr. 
de Parcieux, and Meſhieurs Smart and Simpſon, inſerted in bis treatiſe 
on the valuation of annuities. i % AN HLH 


©< mortality of the city of Breſlaw; the beſt, perhaps, as well as the firſt 
« of its kind; and which will always do honour to the judgement and 
% ſagacity of its excellent author, We e eee NEO Art 


Next follows a table of the ingenious Mr. Kerſſeboom, founded 
© chiefly upon regiſters of the Dutch annuitants, carefully examined and 
compared for more than a century backward. And Monſieur de Patcieux 
% by a like uſe of the liſts of the French Tontines, or Long Annuities, has 
„ furniſhed. us with Table III; whoſe numbers were likewiſe verified upon 
e the necrologies, or mortuary regiſters of ſeveral religious houſes of both 
&« ſexes. | | 4 


To theſe is added the table of Meſſieurs Smart and Simpſon, adapted 
particularly to the city of London; whoſe inhabitants, for reaſons tco 
* well known, are ſhorter-lived than the reſt of mankin ct. 

Each of theſe tables may have its particular uſe: The Second or 
& Third in valuing the better ſort of lives, upon which one would chuſe to 
* hold an annuity: The Fourth may ſerve for London, or for lives ſuch 
as thoſe of its inhabitants are ſuppoſed to be: while Dr. Halley's num- 
bers, falling between the two extremes, ſeem to approach nearer to the 


* 


* general courſe of nature. And in caſes of combined lives, two or more 


of the tables may perhaps be uſefully employed. 


gBeſides theſe, the celebrated Monſieur de Buffon has lately given us 
* a new table, from the actual obſervations of Monſieur du Pri de Saint 
* Maur of the French Academy. This gentleman, in order to ſtrike a 
juſt mean, takes three n rr pariſhes in the city of Paris, and ſo many 
country pariſhes as furnith him nearly an equal number of lives: and 
* his care and accuracy in that performance have been ſuch. as to merit the 
high approbation of the learned Editor. It was therefore propoſed to 
* add this table to the reſt; after having purged its numbers of the 
« inequalities that neceſſarily happen in fortuitous things, as well as of 
e thoſe ariſing from the careleſs manner in which ages are given in to the 
„ pariſh-clerks; by which the years that are multiples of 10 are generally 
* over-loaded. 


* But 
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« But this having been done with all due care, and the whole reduced 
« to Dr. Halley's denomination of 1000 infants of a year old; there 
« reſulted only a mutual confirmation oſ the two tables; Mr. Du Pre's 
« table making the lives ſomewhat better as far as 39 years, and thence 
« a {mall matter worſe than they are by Dr. Halley's. 


We may therefore retain this laſt as no bad ſtandard for mankind in 
general; till a better police, in this and other nations, ſhall furniſh the 
« proper data for correcting it, and for expreſſing the decrements of life 
« more accurately and in larger numbers. 


« For which purpoſe the pariſh regiſters ought to be kept in a better 
« manner, according to one or other of the forms that have been propoſed 
« by authors, Or, if we ſuppoſe the numbers annually born to have 
« been nearly the ſame for an age paſt, the thing may be done at once, 
« by taking the numbers of the living, with their ages, throughout every 
« pariſh in the kingdom: as was in part ordered ſome time ago by the 
« right reverend the biſhops : but their order was not univerſally obeyed ; 
« for hat reaſon we pretend not to gueſs. Certain it is that a cenſus. of 
« this kind once eſtabliſhed, - and repeated at proper intervals, would fur- 
« niſh to our governours and to ourſelves much ede inſtruction, of 
« which we are now in a great meaſure deſtitute; Eſpecially if the whole 
« was diſtributed into the proper claſſes of married and unmarried, in- 
% duſtrious and chargeable poor, Artificers of every kind, Manufa#urers, &c. 
« and if this was done in each county, city, and burough, ſeparately ; 
that particular uſeful concluſions might thence be readily deduced, as 
« well as the general ſtate of the nation diſcovered, and the rate according 
„to which human life is waſting from year to year. See, on this ſubject, 
<« the judicious Obſervations of Mr. Corbyn Morris, addreſſed to Thomas 
Potter, Eſqz in the year 1751.” | 


Thus far Mr. De Moivre. Since that time Dr, Price has publiſhed 
two more tables of the probability of the duration of human life formed 
from obſervations on the births and burials at Northampton and Norwich, 
which may be ſeen in his bogk; above-mentipned, intitled, © Obſervations 
on reverſionary payments,” Tables IV and V, pages 317 and 318. And 
the grounds upon which they are conſtructed, as well as the method of 
forming them from thoſe grounds, are ſet forth in the ſame book in the 
diſcourſe intitled, -** Obſervations on the proper method of conſtructing tables, 


&c,” from page 240 to page 281, third edition. - 
AST RES | | : 


deſign of 
how, by the help of any one ſuch table of the probabilities of the duration 


of human life as thoſe enn the value of any future contin- 
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gent payment, depending upon the continuance of one or more lives, may | 


be computed. Now the great fundamental maxim upon whick-all; com- 
putations of this kind are grounded, may be explained as follows. (7) 


The fundamental maxim of the doctrine of liſe-annuities. 


In every bargain between two perſons concerning a, grant of a fum of 
money to be paid by the one to the other at a given future time, in caſe 
the grantce, or purchaſer, ſhall be then alive, or in caſe the grantee and 
one or more other perſons of given ages ſhall be then alive, the fair price 
of ſuch future ſum of money, according to a given rate of the intereſt of 


money and a given table of the probabilities of the duration of human life, 


is to be aſcertained in the following manner. We muſt ſuppoſe, in the 
firit place, that the grantor- of the future ſum of money makes ſeveral 
hundred grants of the ſame kind, and upon exactly the ſame conditions, to 
as many different grantees, or purchalers, all of the ſame age with the 
firſt grantee; and, in the ſecond place, that theſe ſeveral purchaſers and 
their companions, (or the perſons upon the continuance of whoſe lives, as well 


as their own, their right to the ſaid future ſums depends,) die off, in the inter- 


yal between the time of making the grants and the time of payment, in the 
ſame proportions as perſons of the ſame ages reſpectively are repreſented to 
do in the table of the probabilities of the duration of human lite by which 
the calculation is to be governed: and, in the third place, we muſt ſup- 
poſe that the ſeveral ſums of money paid by the ſeveral grantees of theſe 
tuture payments to the grantor of them as the price thereof, are improved 
by the faid grantor at compound intereſt, at the rate ſuppoſed: in 'the 
queſtion, during the whole interval of time between the time of making 
the grants and the time at which the payments become due. And' then 
we muſt inquire what ſum each of the ſaid grantees oughr' to pay to the 
grantor to the end that, upon theſe three ſuppoſitions, he may, at the end 
of the ſaid interval, or when the ſaid payments become due, be neither a 
gainer nor a loſer by the ſum total of all his bargains, but be poſſeſſed of 
juſt enough money, ariſing from the ſums formerly paid him by the ſaid 
grantees, to ſatisfy all the demands which will then be made upon him. 
And the ſum which ought thus to be paid him by each of the ſaid grantees, 
when he makes a great number of the ſaid grants to different perſons, is 
the fair price which a ſingle grantee ought to pay him for a grant of the 
ſame future ſum of money, ſubject to the ſame conditions and contingen- 
cies, when he makes only one ſuch grant. * 


* 
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This is a maxim which, I preſume, will be admitted as ſelf-evident ; 
it being hardly poſſible to doubt of its truth. But if the reader ſnould not 
admit it upon its own evidence, 1 confeſs Lam unable to demonſttate it 
by means of any other propoſition more evident than itſelf, And therefore 

in 
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in this caſe I_muſt deſire him to conſider it ac definition, of what js, meant 
in the following pages by the expreſſions of the fair price, or true value of 
ſach a future contingent payment; ſince it is only in that ſenſe that the 
fair price, or true value, of ſuch a TUO, ee payment can be 
collected from the tables of the probabilities. of the 
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XXII. It appears from the foregoing article that, in order to find the 


true value of a future contingent payment, depending upon the continu- 
ance of one or more given lives, it is neceſſary that we ſhould be able to 
determine, what ſum of money, paid down at preſent to the grantor. 0 

the ſeveral future payments above-mentioned, will, if improved by bim at 
compound intereſt at the rate of intereſt ſuppoſed'in; the1queſtiony during 
the whole interval of time before the ſaid future payments become due, 
amount at that time to the whole ſum of money which he will then be 
obliged to pay to his ſeveral grantees. This preſent ſum of money which, 
being ſo improved at compound intereſt at a certain given rate of intereſt, 
will in a certain number ot years amount to ſuch larger Ben ſum, is what 
the writers upon this ſubject uſually, call the preſent value of ſuch larger 
ſum at the ſaid rate of intereſt. And, as this is a ſhort and convenſent 
expreſſion to denote the ſaid leſſer ſum, I ſhall frequently make uſe of it in 
the courſe of the following pages. | HDL boss: 


XXIII. Now the method of finding the preſent value of any given 
ſum of money that is to be received at the end of a given number of 
years, according to any given rate of intereſt, is as follows. ee 
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To find the preſent value of any given ſum of money which is payable! 


of interelk, | i | 
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Let $ be put for the given ſum of money whoſe preſent value is to be 
determined; and u for the number of years at the end of which it is to be 
received. And let 7 be to 1 as the ſum that ariſes by adding together any. 
ſum of money and its intereſt for one year according to the rate. ſuppoſed 
in the queſtion, is to the ſaid principal ſum of money alone, or without its 
intereſt, And let x be put for the preſent value of the given ſum &, which 
s to be found, Then it is evident that x will be to x with its intereſt for 


one 
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will be equal to or r that is, the amount of v at the end of the firſt 


year will be rx. In like manner the amount of „ at the end of the firſt 

year will be to the ſame amount together with the intereſt of it for one 

year, that is, to the amount of x at the end of the ſecond year, as 1 to r; 

and conſequently the amount of x at the end of the ſecond year will be 

equal to r multiplied into the amount of * at the end of the firſt year, or 

| to r multiplied into rx, or to rræ. And in like manner it will appear that 
| the amount of x at, the end of the third year will be r*x, and at the end of 
the fourth year r*x,, and at the end of the fifth year r*x, and at the end of 

the »th, or laſt, year r"%y, Therefore & is equal to the given ſum & whoſe 

preſent value'# is to be found, Therefore & is equal to — that is, the 

preſent. value of the given ſum & is equal to the quotient that ariſes by 

dividing that given ſum by that power of r whoſe index is the number of 

years at the end of which the ſaid ſum becomes payable, EI. 


1 


A4 tn example of the foregoing ſolution. 
Thus, for example, if the ſum of 2651. is to be received at the end 
of three years, and the rate of intereſt is three per cent, we mult pro- 
ceed as follows. | 


103:: 1:73 and conſequently 7 will be = 1031 = 103 = 1.04, 
et menen 100 100 

Therefore rr is = 1.03x 1. 03 = 1.0609, and r* = rr x7 = 1.0609x1.03 

= 1.092,27. Therefore x, or the preſent value of 8, or 2654. is = 

L265 = £.242.51, or 2420, 10s. 2d. 2. QE. 

1.092, 27 ä | t 


1 
* = 
5 „ 


COROLL. It follows from the foregoing ſolution that the preſent value 
of one pound at the end of x years is — of a pound. For in this caſe $ 
is equal to £.1 and conſequently x, or the preſent value of 8, which is in 
e Mat ord ag e e 
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XXV, If one pound ſterling be denoted by i, it is evident that r will 
be the amount of one pound ſterling together with its, intereſt for one 
year, or the amount of one pound ſterling at the end of a year; and r* 
will be its amount at the end of two years; and er“ its amount at the end 
of three years; and 7+ its amount at the end of four years; and, in 
general, n its amount at the end of n years. Now) all theſe. powers of. r. 
from the firſt power to the hundreꝗth, agcarding to the twelve different 
values of it above-mentioned, to wit, 1,02, 1.025, 1.03, 1.035, 1.04, 
1.045, 1.05, 1.06, 1.07, 1.08, 1. 09, and. 1. 10, (which correſpond to the | 
ſeveral rates of intereſt above · mentioned, of 2 per cent. aq per cent. 
3 per cent. 34 per cent 4 pet cent. 44 per cent. 5j per cent. 6 per cent. 
7 per cent. 8 per cent. g per cent. and 10 per cent.) or all theſe amounts 
of one pound ſterling, at the end of one, two, three, and four, years, 
and of every following year as far as the hundredth, -incluſirely, according 
to thoſe ſeveral rates of intereſt; toge with the ſeveral amounts of it at 
the end of all the intermediate years from the beginning of the firſt 
year to the end of the hundredth year; are ready calculated to our hands, 
to no leſs than eight places of decimal fractions, by Mr. John Smart 
in his moſt uſeful tables of intereſt publiſhed in quarto in the year 1726, 
Theſe amounts, or powers of the different yalpes of r, conſtitute what he 
calls his firft table of compound intereſt, which takes up eight pages of his 
book, to wit, the 52d, 533d, 54th, 55th, 36 ch, 57th, 58th, : and 59th 
pages. And in his ſecond table of compound intereſt, contained in pages 
60, 61, 62, 63, 64, 63, 66, 67, he has given us the reciprocals of theſe - 
amounts, or powers of r, or the ' preſent values of one pound payable at 
the end of any number of years or half years, in the ſpace of an hundred 
years, according to the ſaid rates of intereſt, computed to the ſame degree 
of exactneſa. By theſe moſt uſeful tables the greater part of the labour of 
20 | 73 computing 
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computing the value of a future contingent ayment depending upon the 
continuance of a life or lives, or that of a life-annuity, (which is only the 


ſum total of ſeveral ſuch payments, ) is taken away; as will- be evident 


from the method of computing the values of ſuch payments, which we 
now proceed to explain. Ks 


* 
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- XXVI. To find the ſum of money which the purchaſer of a future 
payment of one pound ſterling, to be received at the end of any given 
number of years, provided the ſaid purchaſer ſhall be then living, ought 
to pay for it: the age of the ſaid. purchaſer, and the rate of intereſt of 
money, and the probabilities of the duration of human life, being all given, 
ö J 


Y ö 
4 


fe of a parti 
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Let the rate of intereſt of money be ſuppoſed to be 3 per cent. and 
the probabilities of the duration of human life ſuch as' they are repreſented 
to be in Monſieur de Parcieux's table above-mentioned.” And let the 
number of years at the end of which the ſaid ſum of one pound is to be 
paid to the grantee, or purchaſer of it, if he be then alive, be 301 and 
the age of the ſaid grantee, or purchaſer, 25 years. s. 


A ſolution of this problem in the c cular example. 
id 3575] To, 0% Ky; Q 2107+: 3 


k 326 3.44 itn 4 43 4 1 1. 720 *; 
Then, in the firſt place, we muſt look into Mr. de Parcieux's table to 
ſee how many perſons of 25 years of age are there ſuppoſed to be all living 
at the ſame time. This number we ſhall find to be 774. We mult there- 
fore ſuppoſe that the grantor of the one pound to the purchaſer propoſed 
in the queſtion does not confine himſelf to that ſingle grant, but makes 
773 more ſuch grants, of one pound each, to as many different perſons of 
the ſame age of 25 years, to be paid to them at the 'end of 3o years, or 
when they ſhall be 35 years old, if they ſhall then be living, but not to be 
paid to their executors, or other repreſentatives, if they ſhall then be dead; 
that is, we muſt ſuppoſe that he makes 774 ſuch grants in all, Dm 
that ro the purchaſer propoſed in the queſtion. And we mult likewi 
ſuppoſe that all theſe 774 purchaſers have the ſame chance, one with the 
other, of living any given number” of years, or that there is no apparent 
reaſon for ſuppoling that any. one of them is more likely to live to any 
given future age than any other. This done, we muſt inquire how many 
of theſe 774 purchaſers of one pound each will be alive at the end of 30 
years, ſuppoſing them to die off in the proportion mentioned in Mr. de 
'Parcicux's table. Now it appears by Mr. de Parcieux's table that out of 
774 perſons of the age of 25 years, all living at the ſame time, 526 will 
be alive at the age of 55 years, or at the diſtance of 30 years. Therefore 
TITS out 
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out of the ſaid 774 purchaſers of theſe future payments of one pound, 
to be received at the end ot 30 years; 526 will live to be intitled to them. 
Therefore at the end of the ſaid. 30 years the grantor of theſe future pay- 
ments will have 526 ſams of one pound each to pay to the faid ſurviving 
purchaſers. And conſequently, to the end that the faid grantor: may be 
neither a gainer nor a loſer by the ſum total of all his bargains, it is ne- 
ceſiary that he ſhould receive at the time of making the ſaid grants, 526 
times the preſent value of one pound payable at the end of 30 years, 
when the intereſt of money is 3 per cent. or 526 times the ſum which, 
being improved continually at compound intereſt during the ſaid term of 


zo years at the ſaid rate of intereſt, will at the end of that time amount to 


one pound; becauſe in that caſe, if he improves the faid ſum (of 526 
times the preſent value of one pound) ſo reccived at compound intereſt ar 
the ſaid rate of 3 per cent. during the whole 30 years, it will in that time 
increaſe to juſt 526 pounds, which is the ſum he will then be obliged to 
pay to the ſurviving purchaſers. Now it appears by Mr. Smart's ſecond 
table of compound intereſt, page 61, that the preſent value of one pound 
payable at the end of 30 years, without being liable to any contingency, 
when the intereſt of money is 3 cent. is .411,986,76 of a pound. 
Therefore 526 times .411,986,76 of a pound, or £216.705,035,76, is the 
ſum which the faid grantor ought to receive at the time of making the 
ſaid grants from all the 774 purchaſers of them. Therefore the ſum which 
each of them ought then to pay him is the 774th part of £216.505,035,76, 
or .279,980,66 of a pound, or, nearly, . 28 of a pound, or 5s. 74.4. And 
conſequently, by Art. 21, when he makes only one ſuch grant to a pur- 
chaſer of 25 years of age, he ought to receive for it the ſame ſum of 
279,980, 66 of a pound, or. 28 of a pound, ot 55. 74.4. EI. 


XXVII. I have ſolved the foregoing problem in the caſe of a particular 
example for the ſake of making the method of ſolution as clear and fami- 
liar as poſſible. But it is eaſy to ſee that the reaſonings uſed in it extend 
to all other caſes whatſoever, and conſequently that The ſolution is really 
general. But now, that no doubt may be left on this head in the reader's 
mind, I ſhall repeat the ſolution, at the ſame length as before, in general 
terms and with a notation ſuited: to them; by which means we ſhall obtain 
a ſhort and general expreſſion of the value of any ſuch future and con- 
tingent payment as 1s hereby ſought, which it will be caſy to apply to any 
other inſtances, Sagh n ann MA 


A general ſolution of the foregoing problem. 

XXVIII. Let 1 be put for one pound ſterling, and r for the ſum of 
one pound and its intereſt for one year according to the rate of intereſt 
given in the queſtion, or the amount of one 2 improved at that rate 


of intereſt, at the end of a year. * let 1 denote the number of years 
. at 
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at the end of which the ſum of one pound is to be paid to the purchaſer, 
if he is then alive, but not to his executor, or other repreſentative, if he ſhall 
then be dead. And let N denote the number of years in the age of the 
purchaſer at the time of his making the purchaſe of this one pound; and 
conſequently N the number of years contained in his age at the time he 
becomes intitled to receive it, if he lives ſo long. wade 


Then, in the firſt place, we muſt look into the table of the probabilities 
of the duration of human life by which the calculation is to be governed, 
and which I ſhall ſuppoſe to be that of Mr. de Parcieux, to find how many 
perſons of N years of age are there repreſented as living at the fame time. 
This number we will call P, We muſt. then- ſuppoſe that the grantor of 
the future payment of one pound to the purchaſer mentioned in the 
queſtion does not confine himſelf to that ſingle grant, but makes at the 
ſame time P—1 more ſuch grants'to as many different purchaſers of them, 
all of the age of N years; fo that, including the grant to the purchaſer 
mentioned in the queſtion, he makes. in all P ſuch grants to P different 
purchaſers, all of the age of N years. And we muſt further ſuppoſe 
that all theſe P purchaſers have the ſame chance, one with the other, 
of living any given number of years, or that there is no apparent reaſon 
for ſuppoling that any one of them is more likely to live to any given 
future age than any other. And we muſt likewiſe fuppoſe them to die off, 
in the courſe of the » years which are to elapſe before the payments 
become. due, in the proportion in which perſons of the ſame age are 
repreſented to die off in the ſame time in the table of the probabilities of 
the duration of human life adopted for the calculation, We muſt there- 
fore look into that table to find how many perſons out of P perſons living 
at the age of N years are repreſented as living to the age of N years. 
And this number we will call 2. Then it is evident that out of all che P 
purchaſers of the future ſums of one pound each, payable at the end of 
u years, only p perſons will 1 9 at the end of the ſaid u years to claim 
their reſpective payments. Therefore at the end of the ſaid » years the 
grantor of theſe 145 payments will have p ſums of one pound each to 
pay to the ſaid ſurviving purchaſers. Therefore, to the end that the ſaid 
grantor, when theſe payments become due, may be neither a gainer nor 4 
loſer by the ſum total of all his bargains, it is neceſſary that he ſhould 
receive juſt p times the preſent value of one pound payable at the end of 
„ years, when the intereſt of money is that which is denoted by the pro- 
portion of 7 to 1, or p times the ſum which, being improved continually 
at compound intereſt during the ſpace of x years at the ſaid rate of intereſt, 
will at the end of the ſaid term amount to one pound: becauſe in that 
caſe, if he ſo improves the money he then receives, it will amount at the 
end of the ſaid term to exactly p times one pound, ſo as to enable him to 
ſatisfy the juſt demands of the p ſurviving purchaſers. Now the preſent 
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value of one pound to be received at the end of # years, when the intereſt 
of money is that which is expreſſed by the proportion of 7 to 1, is juſt as 
much I, than one pound as one pound is leſs than the amount of one 
pound improved at compound intereſt during n years at the ſame rate of 
intereſt. But the amount of one pound improved at compound intereſt for 
n years, at the rate of intereſt expreſſed by the proportion of r to 1, is , 
or the nth power of r. Therefore the preſent value of one pound to be 
received at the end of # years, at the ſaid rate of intereſt, is to 1/. as 11. 
is to r9, And conſequently the ſaid preſent value of one pound is equal to 


1 of a pound, Therefore p times 75 of a pbund, or Z Lis the ſum which 
* + 43 4; "F< s of ta . N l | 

the ſaid grantor ought to receive at the gms of making the grants afore- 
faid from all the P purchaſers of them. Therefore the ſum which he 
ought to receive at that time from each of the ſaid purchaſers is the Pth 


the ſaid grantor makes only one ſuch grant to a-purchaſer of N years of 


age, he ought likewiſe to receive for it the ſame ſum of = 4. QEL 


XXIX. This concluſion may be expreſſed in words in the manner 


following. 


Find the preſent value of one pound certain, to be received at the end 
of the given number of years, according to the given rate of intereft, by 
the help of Mr. Smart's ſecond table of comp! intereſt, or otherwiſe. 
Then find in the given table of the probabilities of the duration of human 
life at the ſeveral different ages of it, the number of perſons living at the 
age of the purchaſer. Then add to the age of the pufchaſer the number 
of years at the end of which the ſum of one pound is made payable to 
him, and find in the ſaid table the number of perſons” living at the ſaid 
greater age. Then multiply the aforeſald preſent value of one pound 
certain by this latter number of perſons living; and divide the product 
thence ariſing by the nuttiber of perſons livin at the age of the purchaſer. 
And the quotient will be the value of this contingent ſum of one pound, 
which is payable to the purchaſer at the end of the given number of 
years, if he is then alive, expreſſed in decimal parts of a pound ſterling. 


XXX. COROLL. 1. If the ſum of money to be received by the 

purchaſer at the end of the given number of years is greater or leſs than 

one pound, it is evident that the price he Poles to pay for it to the grantor 

will be greater or leſs than the price . the future payment of one W 
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the value of a ſet of equal payments of one pound each to be made to the 
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the ſame proportion. Therefore if the ſum to be received at the end of 
x years is denoted by the letter 8, the price he ought to pay for 1t will be 


P * 5 . 1 1 . 8 1 . 
7 For as L is to SL, fo is 1 or the price of a fuse pay 
ment of Lt, to JD. or 5 


XXXI. COROLL. 2. By finding in the method deſcribed in the 
ſolution of the foregoing problem the ſeveral values of one pound ſterling 
to be received by a purchaſer of a given age at the end of every future 
year of the whole ſpace of time through which it is poſſible that his life 
may be extended, provided he is living at the time when every ſuch pay- 
ment becomes due, and adding theſe values all together, we ſhall obtain 


purchaſer at the end of every future year, or of an annuity of one pound 
a year for his life. And this is the manner in which tables of the values 
of life-annuities are, or ought to be, computed, 


An example of the calculation of a life-annuity according to the method 
' deſcribed in the foregoing articles. 1 

XXXII. As an example of this method of computing the values of 
life-annuities, we will here compute at length the value of an annuity of 
one pound for the life of a purchaſer 4 80 years of age, upon a ſup- 
poſition that the intereſt of money is 3 per cent. and that the probabilities 
of the duration of human life are ſuch as they are repreſented to be in 
Mr. de Parcieux's table. | 0 


Now it appears by Mr. de Parcieux's table that, out of 118 perſons of 
the age of 80 years, all living at the ſame time, 101 will live to the 
of 81 years. And by Mr. Smart's ſecond table of compound intereſt, 
page bo, it appears that the preſent value of one pound certain, to be 
received at the end of one year, when the intereſt of money is 3 per cent. 
is ,9708 of a pound. (For though he carries this value to eight places 
of figures, I omit the four laſt figures, as unneceſſary in the preſent com- 
putation.) Therefore by Art. 28, or 29, 101x 4 „ or 38.0508, or 

118 118 
8 30g, is the preſent value of the firſt year's payment of the annuity 
ot one pound, which is to be made to the purchaſer when he ſhall 
be 81 years old. „ | te 


In 
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In like manner it appears by Mr. de Parcjeux's table that of the original 
number of 118 perſons of the age of 80 years, all living at the ſame time, 
there will be „ SO ESRC NC I LSD DP RITES, SD CTISNE OG 
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83 perſons living at the age of 82 years, 


and 71 at the age of 83, 
and 59 4᷑4 the age of 84, 
and 48 * © "at the age f 85, 
__— | at the age of 86, 
. a: at the age of 87, 
, and 22 | at the age of 88, 
T and 16 at the age of 8g, 
0 and 11 at the age of go 
and 7 at the age of 91, 
| and 4 | at the age of 92, 
' and 2 4 at the age of 93, 
. and none at al! at the age of 95. 


And by Mr. Smart's ſecond table of compound intereſt, page 60, it 


A 


appears that, when the intereſt of money is r cent, the preſent yalue 

4 EE pound certain, payable at the nd of E Fr p Fee 
14 2 years, is 94253 
f and at the end of 3 years, = ; 
f and at the end of 4 years 83884; 
Þ and at the end of 5 years, 86263 
S and at the end of 6 years, 83743 
n and at the end of 7 years, 81303 
and at the end of 8 years, 78943 
and at the end of 9 years, 76643 
and at the end of 10 years, 740 
and at the end of 11 years, 72243 
and at the end of 12 years, 70133 
and at the end of 13 years, 6809 
and at the end of 14 years, 6611. 


Therefore, by Art. 28 or 29, the value of the ſecond year's rent, or 
payment of one pound, oy is 7 be received 7 the purchaſer when he 
1 5 
is 82 years old, is 8 8x. 942, or 80.1125, or . 6789. 12 
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And the value of the third year's rent, which is to be paid him when he 
| G 5 £ a ys." £ 6 b | 
is 83 years old, is 751x.9151, or 65.0721, Or . 5314. 


118 118 
N £5: 
And that of the fourth year's rent is 59x.8884 52.4156 Fa 
you! W = 4442. 
118 118 
r 
And that of the fifth year's tent is 48. 8626 41.4048 4 
| 0 — 2 — 3508. 
118 118 i 
£ £ 


And that of the fixth year's rent is 38x.8374 31.8212 L te 


— = — = 2612, 5 
118 118 N , 
1 0 a ore, 
And that of the ſeventh year's rent is 29x.8130 23-5770 ( 
” = — 1998. 
118 118 
3 £ S 
And that of the eighth year's rent is 22ũ. 7894 17.3668 4 
| * _ == of 6 
118 118 1 
TIM 5 
And that of the ninth year's rent is 16. 7664 12.2624 4 f 
ö | ——— fre 
118 118 * : 
PEE 3 . N 
And that of the tenth year's rent is 1 18.7440 8.1840 4 
— - - = . 693. 1 
"838" 118 c 
EY a 7 
ol £ 
And that ot the eleventh year's. rent is 7x47224 5.0568 FL. , 
* — — 0428. f 
118 118 \ 
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And that of the twelfth year's rent is 4. 701 * * * £ / 
by | * _ => — 07 
| 118 2 118 


And that of the thirteenth year's rent is. 41. 60g 17521 IV + 


= —— = 0115. * 


118 118 
1 £ 
And that of the fourteenth year's rent is 1x,6611 661 „/ 


—_ Cn = · 0056. 


118 118 


Add all theſe values of the ſeveral yearly rents together; and their ſum 
total, (3.7212, or 31. 145. 5d. will be the value of an annuity of one 


und for the whole life of the perſon of 80 years of age who was ſuppoſed: 
& be deſirous of purchaſing it. QE I. | 


£ £ £ 4 
.8309 2612 0428 2.8562 
.6789 1998 0237 7814 
5514 1472 0115 0836 
4442 1039 .0056 — 
3508 0693 —_— 3.7212 

2.8862 7814 


XXXIII. The foregoing computation might have been ſomewhat 
ſhortened by firſt adding together all the ſeveral products £98.0508,. 
{30.1125, £65.0721, £52.4156, &c. that ariſe from the multiplication - 
of the numbers of perſons living at the ſeveral ages of 81, 82, 83, 84,. 
&c, years into the correſponding preſent values of the ſum of one pound, 
and then diyiding their ſum total by 118, or the number of perſons living 
at the age of go years, which is the age of the purchaſer of the annuity, 
For as all thefe products are to be divided by 118, it is evident that the 
concluſion will be the ſame whether we firſt divide each of them by 118, 
and then add the quotients together, as has been done in the foregoing 
computation, or whether we firſt add the products themſelves together, 
and then divide their ſum by 118. And by this latter method of proceed- 
ing we ſhall have only one operation of diviſion inſtead of ſeveral, which . 
will conſiderably diminiſh the labour of the calculation, The, addition of 
theſe products is as follows, 


1 98.0508. 
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98.0508 321.8212 360668 
80.1125 23.5770 2.8052 
65.0721 17.3668 1.3618 
52.4156 12.2624 6611 
2— — — | 9.8849 
337.6886 332114 83 
93.2114 ä 
9.8849 
440.1521 
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Therefore £440.1521 is the ſum of all thoſe products; which being 
divided by 118 gives us £3.7301, or 3. 14s. 7d.4, for the value of an 
annuity of one pound for the life of a perſon of 80 years of age, when 
the intereſt of money is 3 per cent. QE. ,\ 


N. B. This reſult is greater than the former by the ſmall difference of 
the 100th part of a pound, or about 24.4; which is owing, I imagine, to 
our not loſing any part of the aforeſaid products by this addition of them, 
whereas in dividing each of them by 118, according to the former method, 
we obtained quotients which were for the moſt part ſome what leſs than the 
truth, But this difference is not worth attending to. | 


XXXIV. The reader will obſerve that in adding together the four: 
teen products in the laſt article, and the quotients of the diviſion of thoſe 
products by 118 in Art. 32, I have made uſe of a round-about method of 
proceeding to obtain thoſe ſums; to wit, by firſt ſeparating the ſaid pro- 
ducts and quotients, which were to be added together, into three different 
parcels, two of which conſiſt of five terms and the third of four, and 
finding the ſums of theſe ſeveral parcels of terms, and then adding theſe 
three ſums together to obtain the ſum total-of the whole fourteen terms. 
My reaſon for doing this was becauſe I find it eaſier to obtain the ſum total 
of a great number of quantities in this manner than by adding them all up 
together in one operation; and I think there is leſs danger of making an 
error in the computation. But this is a matter in which every perſon, 


engaged in arithmetical calculations, muſt be governed by his own ex- 
perience. 


XXXV. The foregoing example of the computation of the value of 
a life-annuity for the life of a purchaſer of fourſcore years of age will do 
as well to illuſtrate the method of computing ſuch annuities delivered in 
Coroll, 2d, Art. 31, as if we had taken a much younger life, And 3 
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diviſions that would have been neceſſary, in computing. the value of an 

annuity for ſuch younger life, which might have appeared tedious. to the 

reader. 87. 5 5 er e es ee 
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XXXVI7” COROLLL 3. The wile bf%a remote" life-aninujty for the Of the value 
life of a pufchaſer of a given age, that Is, of an annuity that is to take of a remote 
place only at the end of à given numbet of Pays and to continye from life-annulty, 
chat time to the end of the purchaſer's life; ding to my given rate of 
intereſt and any given table of the probabilities 25 man life, may like- 
wiſe be computed by means of the foregoing problem. 


For ſuch a remote life: annuity is à ſet df ei ual ſum oft nbney which ; 
are to be paid to the purchaſer at the end of every year from the time 
when the annuity is to take place, and which are to continue from that 
time forwards to the end of the purchaſer's life. And conſequently, by 
finding the; values of{ the ſaid equal contingent future payments from the 
time hen the annuity is to commence to the end af the: hole i ſpace of 
time through which it is poſſible the annuitant's life may be prolonged, 
(that is, according to Mr, de Parcieux's table, to the end of that number , 
of years which, being added to the purchaſer's preſent age, will make 94 
years,) in the method deſcribed in the foregoing problem, and adding theſe 
values together, we ſhall obtain the value of che faid remote life · annuĩty 
which is to commence aftet a given number of year. Nona c er ©, 


| Wo rags Shel: l baggaes Þ wg nam eic al, MIVAEER 

XXXVIL Thus, if a' petſon of 80 years of age purchaſes a" life- An example 
annuity of one pound, to commence when he ſhall eee N . 00.196, ao 
whereof he is t0 receive the finſt payment] when he; is 86-years old,” the. value of uch 
intereſt of money being 3 per cent. and the / probabilities' of the duration an annuity, 
of human life ſuch as they are 88 to be in Mr. de Parcieux's table, 
and it is required. to find the value: of ſach annuity, we muſt find by the 
help of the foregoing problem the values of the ſeveral ſuture payments 
of one pound each which are to be made to him at the end of fig 86th, 
87th, 88thz.\89th; goth, gift; gad, g3d, anfl'g4qth-years, if he attains to 
thoſe reſpective ages, according to the ſaid tate of "intereſt and table of 
probabilities. And the ſum of. theſe values will be the value of the pro- 
poſed. diſtant” life-annuity, that was required td be found. Theſe values 
we have already found to be. as followWs. 1 bin „ a te Nac! 
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and ſeconded by Mr. George Rice, the member for Cacratthenſhire; and 


% w. Principle of the Dai, of 


Thie value of one pound 4 year to be received'by a perfbii' of 80 Years 
of age, according to the rate of intereſt and table'of probabilities above. 


mentioned, when he ſhall be 86 years old, or , © | £ | 
DOTTED at the end of 6 years, | is ” vl 12; 
And the value of £1 to be received by” © ne, "0 
him at the end of 7 years, is 1998 
And at the end of 8 years, is 14723 
And at the end of 9 years is 10393 
And at the end of 10 years, „ 092 | 
And at the end of 11 years, is 904238; 
And at the end of 12 years, F * 02373 
And at the end of 13 years, is 01153 
And at the end of 14 ears, 9. 2 is £9, Ohh. 5 


And the ſum of all theſe values iss 860 


2 1 | } pars "1511 1 4 8 | 41 
Therefore when the intereſt of money is 8 .8650, or 175. 3d. 4, 

is the value of an annuity of one pound for the life of a man of fourſcore 
years of age, to commence when he ſhall be 8g years old, or whereof che firſt 
payment is to be made him when he ſhaft be compleatiy 86 pars dd. QEL 
'; 93: AERO STES G een 0033: DICHIOO BU IT nem 
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Concerning the bill for eftabliſhi ng certain remate life-annuities in pariſhes, | 


XXXVIII In this manner may be computed all thoſe tables of remote 
life- annuities which were prepared in a e the year 1773, and 
annexed to a bill at that time in the Houſe of Commons, for enabling 

ariſhes to grant ſach annuities to their poor and induſtrious inhabitants. 
his bill was brought into the Houſe of Commons by Mr. Dowdefwell, 


ſupported by Sir George Savile, Sir Richard Sutton, Mr. Edmund Burke, 
Mr. Cornwall, Mr. Jackſon, counſel to the Board of Trade, Mr. Thomas 
Townſhend, junior, and many other members of parliament of eminent 
abilities. And it paſſed in that houſe upon a diviſion, after a debate, by a 
majority of about two votes to one of all the members preſent. Hut it 
- was, thrown out by the Houſe of Lords. As great pains had been talcen 
in the framing this bill by Mr. Dowdeſwell; (who brought it into the 
houſe,) Mr. Rice, and Sir George Savile, and many other: gentlemen; 
who had often met together, for ſeveral hours at a time, at Sir George 
Savile's houſe in Leiceſter- Square to conſider the ſeveral clauſes of it; it 
may not be amiſs to give my readers the following general account of it. 
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XXXIX. Ehejdefigar, A, this bill 
angle to induſtry and r 
method of employing ſome part of t bring | 
wages, or daily earnings, in a manner that wy be 4 1 e y for 
their benefit.) It was,pbſerved. that their. wanting opportunities, 105 kind 
was probably, one. CE 428 De e +7 oe A 


piece of prudence. 2 Part, 8 


blic funds A RENE y.,we t 
— the ſmallneſs 2 cb AS b e 8 17 . 5 the 


intereſt of the money 15 could * a or 15 out n h „Was no en- 


couragement to them to poſe of i For hw ucement, 
for 1 e, can it 0 , ari who as fayed ten wh gut of his 
year's wages £0, inyel 9 1 : 3.per 1 5 1 ties, to contider that 
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their acquaintance, as they ae A ng unfr 5 5 . 


their creditor becomes a daten and 5 Male) they had truſtel þi 

with is loſt far ever; w Ms iſcoura Ta 4 0 rom ſaving Weir 

money at all, and m m feſolve e in the en) opment of 
met 


preſent pleaſure, —But chat if they ſaw an e hod of 2 ying the 
Hr ee e Lap pe MR fins! eh: 

erable income in ret r ic in ſocge Tutyre peri tl : 
out any ſuch hazard 25 Lang it by anoth her c 1 9 oor me, it 


was probable they would frequently embrace it: and 11 a diminution of 
the pgot's rate on the eaſes of the rich, an increaſe of preſent induſtry 
and ipbriety, in the 5 0 more independlari a 15 ortable Joppers 


of them in their ol an they” can 95 „on fl p the 
happy conſequences of fach an tubes, 0 ene "theſe d ſeful pur- 
poles the hill proxided as folloßss. 
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iſ, That i in every 


two rer 
warden; and three or 


two or more 1 of the poor, or one 
2 1105 We the . th 00 Trig 
pariſh-officers: intru the care of r, it ſhould 
the body of the ra babies of, ck BY ples that is, 0 RAR 
bitants who onal to the poor's rate, to grant, Ae ne F able 
every quarter of a year, to ſuch of. the in 19 5 thereof as ſkin 10 be 
willing to pu them, at the prices ſet down. in che table e to 
the bill, which were computed va. A ppg hr e | of 


money was only 3 ok e 


elf tt ad 19-4 819 gf, 
2d Thar the money coochy kom the pu of theſe annuities 
4225 veſted in the 3 a ane er hoy ny in the name of the.pariſh 
which, dae it: and, dhe the än 0 Neri by them every 


Half. year, 
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36 The Principles of the Dydrine 7 
half. year, and employed in the purchaſe of new ſtock, ſo as to be imprdyed 


at compound intereſt, to the end that it may be able to anſwer the annuitieg 
_ "4 ; 20 LAI 1 1 


Poor, 


ſufficient to make good the deficiencies, | 


bought with it when they ſhall become due. 
"14 5 ? ; | | : | / wag | {4643 — n f Al TOP 
zäaly, That for the aforeſaid purpoſes of granting theſe life-annuities, 
and receiying the money paid for them, and holding the ſtock pyrchaſed 
with it in the bank- annuities, and the other purpoſes of this bill, the ſaid 
rateable inhabitants, of every ſuch pariſh' ſhould be mage a body politick 
1-13 » n DJs eu 
ieee 


, 7 
142% 
+336 


and corporate, and have a common eat. 


£ | "i 
C : * 14 44 11 . 


by the miſmanagement of it, or from any other cauſe, prove inſufflcient 
to ſupply the life-annuities charge upon ie: the poor ras would be made 
a collateral ſecurity to the poor urchalers of theſe annujtles for the pay- 
ment of them, and ſhould. be ſhefeaſctl to *fuch a degree ac ſhould' be 
, | . 12, bd, ) 2410336 5045 4524 | 

5thly, That no ſuch annuity ſhould be granted to any one perſon of 
nn 1 e n MEM: eint Das ie K. Nee 
more than 2010. ſterling a ear. 
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tants of a patiſh but ſuch as Were legally fertfed” in it, 6r had" right to 
be relieved by it in caſe they became poor ind helpleſs : 
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Itchly, That no ſuch annuity' granted to any man ſtjould commence 
before he was compleatly 30 years of age; nor to any woman pefore the 
vas öfen, Jg years PI, 9 
. „ $01. $541 1417 Q all. Hing. £3 a 1-1 1 CAMEO? CE) 1 
Sthly, That no ſum leſs than five pounds ſhould be feceived by the 
managers of theſe annuities as the price of any ſuch annuity, TER 
. WOO gf 4398 deen deen den ne enn 
gthliy, That the, miniſters, and church. wardens and byerſeers'of the 
{fold be the managers of theſe annuities for the whole body politick 
and corporate of the 'rateable Arden of: the M5 and ſhould receive 
the money from che purchaſerꝭ of chem and veſt it in the 3 per cent. bank. 
annuities, and receive the dividends, and employ them in the purchaſe of 
freſh ſtock, and pay the annuities to the purchaſers when they became due: 


and that for the tranſacting of the faid 'buſineſs at the Bank they ſhould 


w 


Lend 


give a power of attorney to ſoitie perſon tefiditig'ih London, if ef 4d 97 


195% 22Q f II G17 Nane: 


. Tothly, That nevertheleſs the ſaid managers ſhould not have the power 
of granting any of theſe” annuities without the conſent of the rateable 
inhabitants of the pariſh, who ſhould be aſſtmbled in veſtry for that pur- 


p9:c after public notice of ſuch intended meeting given in the ow 
17 FN. 8 cChurc 
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church on two Sundays immediately after divine ſervice. And in theſes 


meetings of the pariſhioners it ' ſhould be neceſſary not only that the ma- 
-ority of them in number ſhould conſent to the granting the annuity pro- 
poſed, but that thoſe who ſo conſented ſhould have paid more than hate 
he hi poor-rate paid by all the raceable. inhablcants f afſembled, 

the pariſh from dein the pariſh in the contingent burthen on the poor's- 
rate that might ariſe fr 

ſubſtantial inhabitants. 


; 


And it was further provided that no foch anhüity ſhould be granted 


unleſs there were preſent at the meeting, in which it was granted, at leaſt 
twelve of the ſaid rateable inhabitants of the pariſh, except” ia pariſhes 
where the whole number of rateable inhabitants was leſs than nineteen; 
and that in that caſe it ſhould be neceſſary that at leaſt two third parts of 
the whole number of inhabitants ſhould be preſent at it. 


ft is ' 


And, in the 11th and laſt place, it was provided that the purchaſers: 0 
theſe annuities ſhould not be permitted to alienate them without firſt mak - 


ing an offer of them to the pariſh at the price they were worth at the time 5 


ot uch offer according to the tables annexed to the bill, or at ſome lowet 


price: and that ſuch. of chem as ſhould, at the time of purchaſing them, 
conſent to à clauſe that ſnould declare them to be abſolutely unallenable, 
ſhould, in conſequence of ſuch conſent, be incapable of alienating them 


n 


4 - 


1 
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at all. th 


* 


to guard the poor owners of 'them anne 
making it impoſſible for them to ſell their annuities for a ſmall part of their 
true value, over a pot of ale ant: without a proper degree of deliberation.” _ 


ſuppofitionoof fo dow a rate of intèereſt as 3 per cent. was o make the fund 
ariſing from the money paid for them be amply ſufficient to anſwer them 


when they ſhouid become due; fo that it ſhould' be almoſt impoſſibhle, 
without great negligence in the management of this fund, that there ſhould 


ever be a neceſſity of having redourſe to an augmentation of the S- rate 
to make good its: deficienciea Let even at this low rate of in the pur 
chalers of: theſe annuities vd uſually get nine or ten per cent. for their: 
money, if they purchaſed them only five years before the time of their 
commencement; and 30 or 40 per cent. if they would be content to wait: 
for them 25 or 30 years; which men under 30 of age might do, 


Kithaut any inconvenience, And che hope of this, it was preſqmed, * 


om theſe annuities, "againſt the will of the more 


A 
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The reaſon of this reſtraint upon tlie alienation of theſe annuities was 
ainſt their own folly and weakneſs, by; 
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The principal XI.. The only objection that ſeemed likely to be made to this projet 


0 \ 
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be a ſufficient inducement to them to employ ſame part of their money ; 
this way, and to be diligent in their callings, and frugal in their enpences ˖ 


a ee 
ter be made to the miniſter and church-wardens and overſeers of the poor of dhe Pariſh. ty 
the ſaid pro- manage the money received from the purchaſers of theſe annuities without 
jet, an agent in London for that purpoſe ; who would probably be, for the 
moſt part, either ſome ſtock-broker, or banker, or banker's clerk, or other 
man of buſineſs that dealt in money tranſactions, whom it might be diff. 
cult to engage in an employment of this kind without paying him for his 
trouble in à manner that the pariſh-fund could hardly afford. But this 
objection is not ſo ſtrong as it appears to be: becauſe the buſineſs of this 
kind to be done in London would not be ſo much as might at firſt; be 
apptehended; and the price of brokerage upon buying and. ſelling the 
pariſh-ſtock in the bank-annuinies and receiving the dividends of it when 


they became due, is no great matter. But how far this difficulty was likely " 

In order tore. to hinder the execution, of the; bill could not be known with any folerable 1 
move the ſaig degree of certainty without giving it a trial. And therefore the Houſe of 

objeclion, the Commons paſſed it. But that the experiment migbt be as little hazardous | 

bill provided ag poſſible, and pariſhes might not be involved by it againſt their wills in " 

pune Fg? AA the danger of theſe remote incumbrances, the bill was made. intirely of 

chuſe whether Optional, and the rateable. inhabitants of 'every-pariſh were left at liberty a 

it would, or to grant or not grant any of theſe annuities, as they ſhould think fit, and th 

1 even, after they had granted ſome ſuch, to deſiſt from granting any more. 8 

224. And this full liberty of, proceeding; herein according, 49 their own judge- 1 

ments and inclinations was thought by the gentlemen, who ſupported the b 

bill in the Houſe of Commons to be à compleat anſwer to the ohjection ” 

above-mentioned ariſing from the. f uppoſ d d ifficulty | of carrying it into in 

execution. | 1 I ch 
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An ingeniow XIII. Thos: was however a very. ingenious. and ſubtle obſervation > 

ooervi made upon this anſwer, and in ſupport of the foregoing objection,” by a in 

mn * * e noble lord, of diſtinguiſhed abilities, and who formerly filled — * tar 

Fidotjeaion. ſtation/ in-the law, wich great reputation. This was, . chat the option (il * 

| above-mentioned | was! not given to the right perſops, or to - thoſe who are 

were moſt lily i tu be affocted (by: the burthens hich the granting theſe me 

annuities might hereafter: bring upon the pariſbes.— For that the option il dt. 

was given to the rateable inhabitants of the pariſſi, who were, for the mot the 

part, only renters of the lands they occupied; whereas the burthen u N 


the poor's-rate. ariſing from the ſuppoſed deficiency- of the annuit 
was not — — 


t till many ears after the granting a 
| w 
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when the leaſes of the renters who had voted for the granting them, would 
be at an end, or, if they. were renewed, would have been renewed at a 
tower rent than before,” in confideration of the approaching and probable 
:ncreaſe of the poor's rate ariſing from the ſaid ſuppoſed deficiency , which 
would be an injury to the freeholders of the land, who were poſſeſſed of 


OX 


0 the permanent property of it: — and that therefore the conſent of the faid 41 
of freeholders ought to be obtained to every act by which the lands of the 
h might be expoſed to the danger of ſuch a future barten... 


This obſervation ſeems to be ſomewhat refined; but will admit, as I An anſwer to 
conceive, of the following anſwer. The rateable inhabitants of pariſhes the ſaid ob- 
are of the three following forts ; either owners of the houſes and lands ſervation. 
which they occupy ;z or renters of them under long leaſes for 21 years, or 
for three lives, and often with a right of renewal; or renters of them 
under ſhort leaſes for one or two years, or merely at the will of the owners 
without any leaſes. If they are of the firſt ſort, they are the very perſons 
in whom the noble author of the obſervation rhinks the option of granting, 
or refuling to grant, theſe life-annuities ought to have been velted. 'F 
they are of the ſecond ſort, that is, renters of the lands they occupy 
under long leaſes, they then are more likely to feel the burthen, brought 
upon the pariſh by * augmentation of the poor rate than the 
frecholder or owner of the reverſion, and therefore are fitter than he i 
according to the principle of the obſervation, to be truſted with the power 
of bringing this contingent burthen upon the pariſh, And laſtly, if they 
are renters of the lands they occupy under ſhort leaſes or at will, (which is 
the cafe ſuppoſed in the objection,) they. are, in conſequence of the pre- 
cariouſneſs of ſuch 'a tenure, fo much under the influence of their land- 
lord, that, if he ſhould but ſignify his pleaſure to them, by his ſteward or 
by a letter, that he does not chuſe that any of theſe annuities ſhould be 
granted in the pariſh, leſt his lands ſhould be expoſed to ſuch a future 
increaſe of the poor's rate, they will be ſure to give their votes againſt. 
them. So that in all theſe caſes the intereſts of the perſons who are moſt. 
hkely to be affected by the apprehended burthen on the poor's rate, are 
ſufficiently protected by the ' proviſion that veſts this option in the rateable - 
inhabitants of the pariſh. And beſides, experience ſhews that the inhabi- 
tants of 'patifhes in general, as well thoſe who rent lands and houſes by 
the year, or at will, as thoſe who have more permanent intereſts in them. 
are wonderfully averſe to every thing that has. even a remote tendency to 
mcreaſe the poor's rate. And conſequently there is no reaſon to apprehend. 
that they wouſd conſent to grant any of theſe pariſh-annuities whenever 
there was the ſmalleſt danger of their being ill managed, and producing, 
in conſequence thereof, an augmentation of the poot's rate to make good, 
the deficiencies of their proper fund. . e 
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perfect, life. 
annuity, 


An example 
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Some other objections have alſo. been made to this bill, which b. 
been age Wit TEL EN” intitled, « Confida ations on 1 FN 
depending in the Houſe of Commons for enabling porjes ta grant ufe-annuty 
to poor perſons, upon purchaſe, in certain .ciroumſtances, .,and, under /certan 
reſtrifions being an appendix to the pamphlet intitled,  * 4 propoſal fo 
eſtabliſhing ' life-annuities in pariſhes for the benefit of the, induſtrious pour? 

Sold by B. White, in Flee-Street, 17735" in which 1 xefer the, reader... 
iin 1 ene ee eitel wet i ten 
1 have this further to ſay in favour of the foregoing Ipropoſal- (which! 
hope will one day or other be again brought into parliament, and with 
better ſucceſs;) that it has been carefully examined, and fully approved, 
by the learned and publick- ſpirited Dr. Price, of Newington · Green ne 
Iſlington, the author of the ©* Ob/ervations on rever/ionary payments” above. 
mentioned; and by the very acute; and judicio Dr. Benjamin Franklyn, 
and by Mr. Wedderburn, Who at the time of this bill's paſſing the House 
of Commons, was his Majeſty's ſollicitor-general, and , now (in Auguſt, 
1780,) is lord chief juſtice of the court of Common Pleas and baron 
Loughborough. end, 1 i HS ad if 1] 
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given 
annuity that is to commence immediately, (io that t e; firſt payment 
thereof ſhall be received at the diſtance of only one year from the time of 
purchaſing it,) and to continue only during a certain number of. years 
which is leſs than that during which it is poſſible the purchaſer's life may 
be prolonged, and then to ceaſe, notwithſtanding the purchaſer ſhould 
live on to; a later period; may likewiſe be computed by the help of the 
foregoing problem. Ane e n 
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XLII. COROLL. 4. The. value of an immediate, but imperfe&, 
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For we need only in this caſe compute the values of the ſeveral future 
payments that are to be made to the purchaſer at the ends of the ſeveral 
years during which the annuity is to continue, and add them together into 
one ſum. And this ſum will be the value of the propoſed annuity. QE! 

Thus, if a man of fourſcore years of age wanted to purchaſe an annuity 
of one pound a year for the five following years of his life, and no longer, 
according to the fate of intereſt and table of probabilities mentioned in 
Coroll. 2, the price he ought to pay for it would be the ſum total of the 
ſeveral ſums following, to wit, £.8309, £.6789, £.5514, £.4442, and 
£43508, which are the values of the ſeveral payments of one pound which 
would become due to him at the end of the 81ſt, 82d, 83d, 8th, and 
Bzth years of his age; which ſum is £2,8562, or 20. 175. 1d. 4. 


Note, 
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Note. An annuity of this kind might be uſeful to a man who had a 


reverſionary intereſt in a good eſtate that was to fall in to him at the end 


of a certain, not very long, term of years. Thus, for example, if a man 

was the ground-landlord of a number of houſes that paid him only a trifling 

ſum in ground-rents,, but which were to fall into his poſſeſſion by the 

expiration of the leaſes in ſeyen or eight years time, and then would afford 
him an ample income, an annuity of this kind, which ſhould continue only 

till the ſaid leaſes ſhould expire, would be of great convenience to him. 


: 


XLIII. COROLL. 5. And in like manner the value of a diſtant Of the value 
and imperfect life-annuity for the life of a purchaſer of a given age; or of F 315 _—_ 
an annuity, depending on the purchaſer's life, but that is not to commence — 
ill the end of a gien number of years after the time of purchaſing it, and 
is to continue only during a certain period of time leſs than the whole ſpace 
through which it is poſſible the purchaſer's life may be prolonged, and then 
is to ceaſe, although the 8 aſer ſnould live beyond it; may be com- 
puted by the help of the foregoing proble. : 


For we need only compute the values of the ſeveral future payments 
that are to be made to the purchaſer at the ends of the ſeveral years durin 
which the annuity is to continue, And the ſum total of theſe values will 
be the value of the propoſed annuity. Q EI. 


* #74 F 


Thus, if a man of fourſcore years of age wants to purchaſe an annuity An example 
of one pound a year, that ſhall begin at the end of five years, and continue —. —_ 
during the five following years, if he lives ſo long, and then ceaſe; ſo value of fuck 
that he ſhall be intitled to receive the firſt payment of it at the end of the an annuity. 
86th year of his age, and to receive the other four 48 at the ends 
of his 87th, 88th, 8gth, and goth years reſpectively, but nothing after- 
wards though he ſhould live to a greater age; according to the rate of 
intereſt and table of probabilities mentioned in Coroll. 2; the price he 
ought to pay for ſuch a diſtant and imperfe& life-annuity would be the 
ſum total of the ſeveral following ſums, to wit, C. 261 2, 7 1998, £1472, 
£.1039, and £.0693, which are the values of the ſeveral payments of one 
pound which would be due to him at the ends of the 86th, 87th, 88th, 
89th, * goth years of his life reſpectively: which ſum is L. 78 14, or 
155, 64, . | 


Thus much may ſuffice for the computation of the values of annuities 
depending upon one life. We now proceed to conſider thoſe which 
depend upon 'the joint continuance of two lives. 

| . | 
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PROBLEM HL, 
XLIV. To find the ſam of money which the purchaſer of a futire 


( - 


payment of one pound ſterling, to be received at the end of ahy given 


* 


number of years, provided the ſaid purchaſer and another perſon. (who 


may be called his companion,) ſhall be then living, ought to pay for ſuch 


future ſum; the ages of the ſaid purchaſer and his companion, and the 
rate of intereſt of money, and the probabilities of the duration of human 


= 


life, being all given. f 


A ſolution this problem in the caſe of a- parts, 
Loet the rate of intereſt of money be ſi d to be 3 per cent. and the 
probabilities of the duration of human life to be ſuch as they ate repre- 
ſented to be in Monſieur de Parcieux's table above- mentioned. And let 
the number of years at the end of which the ſaid ſum of one pound is to 
be paid to the purchaſer of it, in caſe not only the ſaid purchaſer him. ff, 


but likewiſe his companion atoreſaid, ſhall be then alive, be 30: and the 


age of the ſaid purchaſer 25 years; and that of his ſaid companion 20 years, 


Then, in the firſt place, we muſt look into Mr. de Parcieux's table to 


ſee how many perſons of 25 years of age are there N as all living 


at the ſame time. This number is 774. We. muſt therefore ſuppoſe that 
the grantor of the one pound to the . purchaſer. propoſed in the queſtion 
nakes ore TEM pound to as many 
different perſons, all of the ſamè age of 25 years, to be paid them at the 
end, of 30 years, or when they ſhall be 35 years old, if, not only the 
grantees themſelyes ſhall then be Jiving,' but certain other perſons, who 
may be called their companions, who are of the ſame age of 20 years with 
the companion of the purchaſer mentioned. in the queRtign.: that is, we 
muſt ſuppole that the grantor. makes 774 ſuch. grants in all, including that. 
of the purchaſer propoſed in the queſtion. And we muſt likewiſe ſuppoſe 
that all theſe 774 purchaſers of theſe future payments of one pound have 
the ſame chance, one with another, of living any given number of years, 
or that there is no apparent reaſon for ſuppoſing that any one of them is 
more likely to live to any given future age than any other. This done, 
we mult inquire how many of theſe 774 purchaſers of one pound each 
will be alive at the end of 30 years, ſuppoſing them to die off in the pro- 
portion mentioned in Mr. de Parcicux's table. Now it appears by Mr. 
de Parcieux's table that out of 774 perions of the age of 25 years, all 
living at the ſame time, 526 will be alive at the age of 55 years, or at the 
end of 30 years. Therefore out of the ſaid 774 purchaſers of theſe future 


payments 


: 
0 


2 3 


3 
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payments of one pound each, only 26 will live to the end of the 30 years. 
An of theſe 326 ſurviving pùrchaſers only ſome part will be: intitled to 


demand theſe payments, to wit, thoſe whoſe companions, who were of the 


age of 20. years at the time of making the grants, are likewiſe living at 
the end of the ſaid 30 years. For the other ſurviving purchaſers, whoſe 
companions are then dead, will, by the conditions of - this ptoblem, have 
no right to them We mult therefore, in the next place, /inquire how 
many of the companions of the ſaid 526 ſurviving purchaſers will alſo be 
alive at the end of the ſaid 30 years. Now the companions of theſe 326 
ſurviving purchaſes were at the time of making the grants juſt as many as 
thoſe purchaſers themſelves, that is, 326. We mult therefore inquire by 
Mr. de Parcicux's table how many of theſe' 326 companions of the ſaid 
5:6 ſurviving purchaſers, who were all living and of the age of 20 years 
at the time of m— the grants, will be alive at the end of the ſaid 30 
years. Now it appears by Mr. de Parcieux's table that out of 8 14 perſons 
of the age of 20 years, all living at the ſame time, only 581 will be living 
at the age of 30 years; and conſequently, out of 526 perſons of the age of 
20 years, all living at the ſame time, only 326 * 975 or 375 will be alive 
at the age of 50 years. Therefore of the 526 companions of the 326 
ſurviving purchaſers only 375 will be living at the end of the ſaid 30 years. 
Therefore only 375 out of the ſaid 326 ſurviving; purchaſers will be intitled 
to receive the ſaid payments of one pound each. Therefore at the end of 
the ſaid 30 years the grantor of the ſaid future payments will have only 375 


ſums of one pound each to pay to the ſurviving purchaſers; which will be 


due to thoſe 375 of them whoſe companions will be then alive. And 
conſequently, to the end that the ſaid grantor may be neither a gainer nor 
a loſer by the ſum total of all his bargains, it is neceſſary that he ſhould 


reccive at the time of making the faid grants 375 times the preſent value 


of one pound payable at the end of 30 years, when the intereſt of money 
is 3 per cent. or 375 times the ſum which, being / continually improved at 
compound intereſt during the ſaid term of 30 years at that rate of intereſt, 
will, at the end of that time, amount to one pound; becauſe in that caſe, 
if he fn proves the ſaid ſum of 375 times the preſent value of one pound, 
ſo received; at compound intereſt at the ſaid rate of 3 per cent. during the 
whole 30 years, it will in that time increaſe to juſt 375 pounds, which is 
the ſum which he will then be obliged to pay to the 375 ſurviving: pur- 
chaſers who, by the continuance of the lives of their reſpective companions, 
will be intitled to their ſeveral payments of one pound a piece. Now, by 
Mr. Smatt's ſecond table of compound intereſt, the preſent value of one 
pound payable at the end of 30 years. when the intereſt of money is 3 
per cent. s. 41 79 of a pound. Therefore 375 times C. 4119, or 154.462 5, 
is the ſum hieb the ſaid grantor of theſe future payments ought to receive, 
at the time of making the ſaid 5 from all the 774 ang of 
| 2 e m. 
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them. Therefore the ſum which he ought then to receive from each of 
the ſaid purchaſers is the 774th part of £154:4625; that is, £.1995, or, 
nearly, £.2, or 4 ſhillings. And conſequently, by Art. 21, when be 
makes only one ſuch grant of one pound, payable at the end of 30 years, 
to a purchaſer of 25 years of age, L a companion of the purchaſet, 
who is of the age of 20 years at the time of making the grant, ſhall alſo 


be living at the end of the ſaid 30 years, he ought to receive for it the 


ſame ſum of e of a pound, or four ſhillings, QE I. | in 


—— 
W * 


XLV. I now proceed to give a ſolution of this problem in general 
terms, as I. did before of problem 2d, in Art, 28. E 


— 


Let 1 be to r as one pound ſterling, or any other ſum of money what. 
ſoe ver ſuppoſed to be put out at intereſt at the rate ſuppoſed in the queſtion, 
is to the amount of the ſame ſum at the end of a year, or to the ſum total 
of the ſaid ſum and its intereſt for one year. And let # denote the number 
of years at the end of which the ſum of one pound is to be paid to the 


_ purchaſer, if both he and his companion are then alive. And let N denote 


the number of years in the age of the purchaſer at the time of his making 
the purchaſe of this future payment of one pound; and conſequently 
N the number of years contained in his age at the time he becomes 
intitled to receive it. And let M denote the number of years in the age 
of the companion of the purchaſer at the time of making the purchaſe; 


and conſequently Mn the number of years contained in his age at the 


time when the payment becomes due, 1 | | 


Then, in the firſt place, we muſt look into the table of the probabilities 
of the duration of human life by which the calculation is to be governed, 
and which I ſhall ſuppoſe to be that of Mr. de Parcieux, to find how 
many perſons of N years of age are there repreſented as all living at the 
lame time. This number we will call P. We muſt then ſuppoſe that the 
grantor of the future payment of one pound to the purchaſer mentioned 
in the queſtion does not confine himſelf to that ſingle grant, but makes at 
the ſame time P- more ſuch grants of one pound each to as many 


different purchaſers of them; ſo that, including that to the purchaſer in 


the queſtion, he makes in all P ſuch grants to P different purchaſers. And 
we mull further ſuppoſe that all theſe P purchaſers have the ſame chance, 


one with the other, of living any given number of years, or that therg,is 


no apparent reaſon for ſuppoſing that any one of them is more likely to 
live to any given future age than any other. And we muſt likewiſe 
/uppole them to die off, in the courſe of the # years which are 1 
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ire che payments, become due, in che ſame proportion ic which perſo 
75 W fate pas are repreſente is have died off in the ſame number of 

in the table of the probabilities of the duration of human life that is 
adopted for the calculation. We muſt therefore look into that table to 


find how many perſons out of P perſons . living at the age of N years are 


repreſented as living to the age of N years. And this number we will 


ſums of one pound, sach, payable; at ghe,.cnd; of n years, paly. p perſons 
will be alive _ end of 1 — .I nd of theſe 5 furviving 
purchaſers only ſome part will be intitlsd to demand theſe payments; to 
wit, thoſe whote companions, who were of the age of M years at the time 
of making the grants, are likewiſe living at the end of the ſaid 1 years. 
For the other ſurviving urchaſers, whoſe companions are then dead, will, 
by the conditions of this problem, have no right to them. © We muſt 
therefore, in the next place, inquie how many of the companions:of the 
ſaid p ſurviving purchaſers will be alive at the end of the ſaid u years; 
without concerning ourſelves about” the fate of the companions of the 
deccaſed Rane e becauſe it is immaterial to the preſent, queſtion how 
many of them, or whether all, or any, of them, are ſtill alive. Now the 


call p. Then it is evident that out of all eee the fütüre 
A 


companions. of theſe p ſurviving purchaſers were, at the time of making 


number. We muft therefore inquire” how many of theſe p companions of 
the ſaid p ſurviving purchaſers will be alive at the end of the ſaid u years, 
Theſe companions of the ſaid purchaſers were of the of M years at 
the time of making the ſaid grants. We muſt therefore look into the 
table of the probabilities of the duration of human life adopted in the 
calculation, to find how many perſons are there repreſented as living at the 
ſaid age — M years, and how many at the ſubſequent age of M. years. 
Let the former of theſe numbers be denoted by 9, and the latter by g. 


Then, ſince the p companions of the p ſurviving purchaſers of theſe future 


payments of one pound are ſuppoſed to die off, in the courſe. of theſe 


„years, in the ſame proportion as the & perſons of the ſame age of M 
years are repreſented to have done in the ſaid table of probabilities, the 
number of perſons out of the ſaid p companions of the ſaid furviving 
purchaſers that will be alive at the end of the ſaid. u years, will be to the 
number of thoſe companions who are alive at the beginning of the, faid 


time in the ſame proportion as q is to Q and conſequently will be equal to 


Ch T Therefore only 7 out of the whole:number p of the ſaid ſur- 


viving purchaſers will be inticled' to theſe payments of one pound each at 
the end of the ſaid n years. Therefore at the end of the ſaid n years the 


grantor of the ſaid future pay ments will have 4 


2. 


ſums, of one pound each, 
to 
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will have lied, as well as themſelves, to the end of the ſaitl u year, 
Therefore, to the end that the ſaid grantor may be neither a gainer nor x 
loſer by the fam total of all his bargains, it is neceſſary that he ſhould 
receive, at the time, of making the ſaid grants, & times the, preſent va 
of one pound payable at the end of j years, when the intereſt of money i 
fr 311% dein 0.154 x 15 1 1.50 11 7 27 is 
that which is expreſſed by the proportion of 1 to.1, or 4 times. the ſum 
which, being continually Meng at compound intereſt during the ſaid 
term of x years at that rate of intereſt, will, at the end of that time, amount 
to one pound: | becauſe in that caſe, 'if he improves the ſaid ſum of 
2 times the preſent value of one pound, ſo received, at compound intereſt 
at the ſaid rate of intereſt during the whole term of u years, he will thereby 
have augmented it at the end of that time to juſt 7 times one pound, 7 
pounds, which is the ſum which he will then be obliged to pay to the 
4 fortunate ſurviying purchaſers. of theſe, future payments, whoſe comps 
nions will be then alive. Now the preſent value of one pound payable 2 


the end of z years is = of a pound. Therefore Tame — of a pound, or 


Opn P; - y 44.94 nt 24 | 7% if 20 
qught to receive, at the time af making the ſaid grants, from all the P 
Purchaſers of them. Therefore the ſum which he ought then to receive 


from each of the ſaid purchaſers is the- Pth part of 45 L, or is equal to 


725 or 785 5 4 Fonſeqyentiys by Art. 21, when he makes 
only one ſuch grant of one pound, payable at the end of # years, to a 
purchaſer of N years of age, provided a companion of the purchaſer, who 
is of the age of AM years at the time of making the grant, ſhall alſo be 
living at the end of the {aid gyyrars, he pught to, receive for it fromthe ſaid 


| Pp I | 
Gogle, purchaſer the ſame ſum , = . 75 H pound. QEL 
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FA L, is the ſum of money which the ſaid grantor of theſe future payments 
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4 of che number of years (n) given in the 
a of intereſt thereim alſo given, and expreſſed 
8. ing concl 


| 2 1 $14.3 27%; zl aun 1 S241! 2 GIN. At 
vhich preſent value will be e At 3, pound,” Then find in the giyen table expreſied i 
of the probabilities of the dotagton 6f haman life the Humber of perlons 
living at the age of the purchaſer; and call it P. Then'add to the age of 
the purchaſer the number of yeats 4t the end of which the payment will 
become due; and find in the ſaid table the number of perfotis living at the 
ſaid greater age; and call · it ꝓy. Then find inthe ſaid table of probabilities 
the number of perſons living at the age of the purchaſer's companion; 
and call it Q, Then add to the age of the ſaid companion of the pur- 
chaſer tlie nunbet ot years' at the end of nich the payment will become 
due; and find in the Yaid table che number of peyſons chat are there repre- 
ſented to be living at the ſaid greater age; and call it 3. Then ſay as the 
numbe: 2, is to the number g, ſo is che number p to a fourth number; 


uhich will ahetefore be-cqual wo J. Thenmuttiply this fourth number into 


1 2 Wer $i} | 8 | IE | 
Find the preſent value of one pound certain, to be Wc 


problem, according to the 


4 
9 
* 


pound certain, payable : 


at the end of the given number of years. And laſtly, divide the product, | 
reſented' in the 


13% £5 thence/ariling, by P. the number of perſons repreſented 
given table of (probabilities to be living at the age of the purchaſer. And 
the quotient of this diyifion, or the quantity Þ x 2, vill be che value of . 


the future contingent payment of one pound, which is payable to the pur- 
chaſcr at the end of the given number of years, provided both he and his 
companion are then alive, expreſſed in decimal parts of a pound ſterling, 


XLVII. COROLL. 1. If the ſum of money to be received by the 
purchaſer at the end of the given number of years is greater or leſs than 
one pound, it is evident that the price he ought to pay for it to the grantor 
will be greater or leſs than the price of the future payment of one pound in 
the ſame proportion. Therefore, if the ſum to be received at the end of 
a years Is denoted by SL, the price which the purchaſer ought to pay for it, 

| | A „ . 


upon the conditions ſuppoſed in the foregoing problem, will be 3g — 4 


For as as Ci is to S,. ſo is 3 x a, C. (which is the price of a future pay- - 


ment of one pound,) to 3h 2 L; which is therefore the price of a future -- 


payment of $ pounds, QED. XLVIIL. co 
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Of the value XLVIIL, COROLL. 2. By finding in the method deſcribed; in the 
of an annuity ſolution of the foregoing roblem the ſeveral values of one pound ſterling, 
13 to be received by a * of a given age at the end of every future 
perſons, year of the whole ſpace of time during which it is poſſible that his life and 
| that of his companion may be prolonged, provided the ſaid purchaſer and 
his companion, whoſe age is likewiſe given, ſhall be both living at the 
time when every ſuch payment becomes due; and then adding theſe value 
all together into one ſum; we ſhall obtain the value of a ſet of equal pay. 
ments of one pound each to be received by the purchaſer at the end of 
every future year during the continuance of the joint lives of the ſaid pur. 
chaſer and his companion, or of an annuity for their joint lives. And this 
is the way in which tables of the values of annuities for the joint lives of 

two perſons of given ages ought to be computed. - 6 


| 245 | et 126 oy 
An example of the calculation of an annuity for two | Joint lives according 
. to the method deſcribed in the foregoing articles, | 


XLIX. As an example of this method of computing. the values of 
annuities for two joint lives, let it be required to compute the value of an 
annuity for the joint lives of a purchaſer aged 80 years and a companion 
aged 75 years, upon a ſuppoſition that the intereſt of money is 3 per cent, 


: and the probabilities of the duration of human life Tuch as they are repre- 
ſented to be in Mr. de Parcieux's table. | 


Now it appears by Mr, de Parcieux's table that out of 118 perſons of 
the age of 80 years, all living at the ſame time, 101 will live to the end 
v of one year, or to the age of 81 years; and out of 21 1 perſons of the. age 

1 of 75 years, all living-at the ſame time, 192 will live to the end of one 
6 year, or to the age of 76 years. And by Mr. Smart's ſecond table of 
n . compound intereſt, page 60, it appears that, when the intereſt of money 
'Y is 3 per cent. or 7 is= 1,03, the preſent value of one pound certain, to be 
| received at the end of a year, 1s .9708 of a pound, or J. 9708. There- 
4 fore, in order to find the value of the firſt payment of this annuity for the 
joint lives of theſe two perſons, we have PS 118, p 101, Q=211, 


| q=192, and = = 72 = £.9708, and conſequently 121 — we 25 0 

101XI92 58 19392 — £18825.7536 _ p,.6 re- 
 T18x211 — 24898 Kal ae 24898 47561. N 

A fore £.7561 is the value of the firſt year's payment of the annuity of one 

pound, which is to be made to him at the end of one year from the time 

of granting it, provided both he and his companion are then alive; at 


which time the purchaſer himſelf will be 81 years old, and his com- 
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In like manner it appears by Monſieur de Parcieux's table that of the 
original number of 118 perſons of the age of 80 years, all living at the 


. 


ame time, there will be 


85 perſons living at the age of 82 years, 


and 71 at the age of 83, 
and 39 at the age of 84, 
and 48 at the age of 8s, 
and 38 at the age of 86, 
and 29 at the age of 87, 
and a at the age of 88, 
and 16 at the age of 89, 
_ 11 ar 2he age of 90» | 
an 7 at tne age ot 91, 
and 4 5 
and 2 at the age of 93, 
and 1 at the age of 94, 


and none at all at the age of 95. 


And by the ſame table it appears that of the original number of 211 
perſons of the age of 75 years, all living at the ſame time, there will be 


173 perſons living at the age of 77 years, 


and 154 at the age of 78, 
and 136 at the age of 79, 
and 118 at the age of $0, 

and 101 at the age of 81, 

and 85 at the age of 82, 

and 71 at the age of 83, 

and 59 at the age of 84, 

and 48 at the age of 85, 

and 38 at the age of 86, 
and 29 at the age of 87, 
and 22 at the age of 88, 
and 16 at the age of 89 years. 


It is needleſs to inquire how many perſons out of the aforeſaid original 
number of 211 perſons of the age of 75 years, all living at the ſame time, 
will live beyond the age of 89 years; becauſe, when the companion of 
the purchaſer is more than 89 years old, that is, when more than 14 years 
ſhall have elapſed after the time of granting the annuity, the purchaſer * 
himſelf, who was 80 years old at the time of making the grant, will, 


according to Mr. de Parcicux's table, be dead, and conſequently the 
aunuity will be at an end. 


H And 


The Pringiples F the, Doctrine of 


And by Mr, Smart's ſecond table of compound Bed page 60, it 
appears that, when the intereſt of money is 3 per cent. the preſent make 
of one pound certain, payable at the end of 


50 


"op 

„ | 2 years, is 9425 5 
and at the end of 3 years, 91315 
and at the end of 4 years, 8884 
and at the end of 5 years, 8626 
and at the end of 6 years, 8374 
and at the end of 7 years, 81305 
and at the end of 8 years, 7894. 
and at the end of 9 years, 6565 
and at the end of 10 years, (LE * 
and at the end of 11 years, 72245 
and at the end of 12 years, 70133 
and at the end of 13 yeats, 6809 
and at che end of 14 years, 6611. 


Therefore, ich! 46, the value of the ſecond year's rent, or payment 


of one pound, Which is to be received by the purchaſer, when he is 82 years 
85K 173 
d, = N = 
0 } provided his companion is then alive, is = T= A* * L. 9425 = 
£ 2 £ N 
14705x.9425 = 14795X:9425- ._ 13859-4025 C. 5566. 
118x211 "848982" 4 <7 :24898 11 


| 


And the value of the third year's rent, which is to be paid him wah he 


is 83 years old, if his * is then alive, is 1452 = x £.9151 = 


24898 {49081 uf i wy = 6-4 ; 


And the value of the fourth year's rent, which is to be paid him when 
he is 84 years old, if his eren! is then a alive, is. x136 * £.8884 = 


Re | 7288. 4336 187 o 
x 1.8884 = 2027. 
24599 an >, Sa; 1 


And 


c 
8 
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And the value of che Afth yeat's rent is 
x-£.8626 = C. 1963. 


11 „. 8626 2 _48 


II8Xðð 211 211 


A 
«© 
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And that of the ſixth year's rent is _38xror bun. 3838 


n 24898 
x £.8374 = C.. irs TE 8 
And that of the ſeventh year's rent is — ; | 22465 
Va 0 TEOXATE " 24898 
= 29940459 = 1 080. 
x £.8130 24098 o805 
And that of the cighth_ yeat's Wy > Fn} IN 
218x218 
jw. 0428 __ 
894 = g 2. oon. 
x {.7894 = 4489 (C 
And that of the ninth year's rent is 89. — 944 
7 1 | 118x211 r $709 = 24898 
664 = 223: 41% = . 7 
x £.7664 = 24895 0290 
And that of the tenth year's rent is 22*45_ „. 7440 = 529 
4 . N re f 118x211 X £7440 24898 
7440 = 392:3320 _ 
x £7440 = Deg” = £0167... 
And that' of the eleventh ears rent 228 „. 0 266 
1 £ | f Ny 4 „et-. 24898 
lms = Bach = 0077, 5 | 
24894 1 4 2 
And that of the twelfth years tent 45 e ” {7014 = 116K: 2015 
£ 118*211 24898 
= 88 = 0032. 
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Of the value 
of a remote 
life-annuity 
for two joint 
ves. 


may be eaſily computed by means of the foregoing problem. 


52 The Principles of the Docrrine of 
2X22 


; rs rent is 2x22 x £.6809,=\.44_ 
And that of the thirteenth year's rent is NN L. 6809 . 74051 


x C. 6809 = 26% = £001 2. 


And that of the fourteenth and laſt year's rent is . * C. 66 10 


_ 16x.6611 10.726 = L.6004. F. "00 . be 
TE e We 


The ſum total of theſe values is £2.5197, or, nearly, £2.52, or 21. 108. 5d, 
which is therefore the value of the annuity propoſed for the joint lives of. 
the purchaſer aged 80 years and his companion aged 75, QE I. 


"4 | 
7561 
5566. 
4018 
2927 - 
1962 ä 
1291 
0803 
0495. 
0290 
0157 | S: 
0077. 
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* 
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2.5197 


L. COROLL. 3. The value of a remote life-annuity, that is to 
begin at the diſtance. of a given number of years, and to continue during 
the joint lives of the purchaſer and his companion, whoſe ages- are given; 


For we need only compute the values of the ſeveral payments that are 
to be received at the end of every year after the ſaid given number of 
years during the longeſt poſſible continuance of the joint lives of the ſaid 

| purchaſer 


FA 


' ParcieuX's al. eg years, old. And the ſum af th 


purchaſer and his companion, that .is, during the longeſt poſũble continu- 
ace of the life gf; the older of them, accordingt/@ the! table of the pro- 
babilities of the duration of human life, „ee 


values will 


0 4 
? 
* 


be the value of the propoſed remote annuity. EI. 


4 14 * 4 4 24 £4) | # +4 112 14 


| | * d 1 ech enen enen ee to 2 135 5 10 
II. COROLL. 4. And in, like manner the value of an immediate, Of de vales 


but imperfect, life - annuity, that is to begin immediately, (or whereof the of an imme- 


nt is to be received at the en 5 : diate, but im- 
firſt pay ment end of a year,) but is to continue perfect, life. 


only during a certain numbet of years, leſs than the utmoſt poſſible extent Annuty for 
cr he older of dhe np. lives, provided. both the purchaſer aud his com- e fr 
panion continue to hive during the ſaid term, may r order by means lives. | 
of the foregoing! problem, by computing the values of the ſeveral payments 
that are tg be received, ap, the end, of every year during the time that the 
ſaid annuity is. ta continue, and adding up thoſe values into one ſum. 
Jo regen won zun 91039121. Tue. £Y Werne Ja 

Karts Boots ans, a gens 261 579 d- igen 

LII. COROLL. 5. And in like manner we may compute the value Of the. value 
of a remote and imperfect life- annuity depending on the joint lives of the of a remote 
purchaſer and his companion; that is, of ani, annuity depending on their =_ imperfect - 
joint lives, which, is to commence at the end of a given. number of years, for tue jedn. 
and is to continue only during a. certain ſpace of time leſs than the utmoſt lives, * 
poſſible extent of the older of the two lives, and then to ceaſe, though 


1 


both the purchaſer and his companion ſhould be- ſtill alire. 


urs 2 | .M | * N | , K # a 
For this value will be the ſum of the values of the ſeveral payments 
that are to be received at the end of every year during the time that the 
annuity is to continue, QET,. | 16 75 f 


LIII. COROLL. 6. It is eaſy to ſee that the method of reaſoning: 
uſed in the ſolution of the foregoing problem may be extended to the 
valuation of a future payment, to be received at the end of a given 
number of years, depending upon the continuance of three lives, or any . 
greater number of lives whatſoever. In the caſe of three lives the additions 
to the two ſolutions in Art 44 and 45 will be as follows. 2 


An-extenfion of tbe particular ſolution of the foregoing problem to the valu- 
ation of a future payment of one pound depending on three joint lives, - 
LIV. In the particular example ſolved in Art. 44 let the right of the 

purchaſer of 25 years of age to the future payment of one pound, at the 

end of 30 years, depend upon the continuance. of two lives beſides his . 

| | own. 


| | 
1 
1 


—— aw 


rw. — — 
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own, inſtead of one; to lt, upon the life of a companion of the age i 


— of the age of 10 vers. And let 774 ſuch grants of dh 
pound each, to be paid at the end of 30 yräts, be e to "a8 mam 
different purchaſers; as is likewiſe ſuppoſed in the ſaĩd example: and t 
each of theſe 774 purchaſers have two companions; the one of 20, the 
other of 10, years of age, ow the continuance of whole lives at the end 
| of the ſaid 30 years his right to the ſaid future payment of one pound 
„ Ee ih 1 ES 


Then it is evident that the number of the ſurviviug purchaſets that'wil 
be intitled, at the end of the ſaid 30 years, to Fe heir of ont 
pound, will be leſs than it was befbte; becauſe ſome of thoſe whoſe firk 
companions (who were 20 years at the time of making the grant) 
are ſtill alive, will have their ſecond companions, (who were 10 yean 
of age at the time of making the grants, ) and with them their right to thi 
future payment. We muſt therefore inquire how many of the ſaid ſur. 
viving purchaſers there will be whoſe firſt and ſecond companions will be 
both alive at the end of the ſaid 30 years. Now we have ſeen that the 
whole number of purchaſers who will themſelves be living at the end of 
the ſaid 30 years is 526; and that of | theſe 526 ſurviving purchaſers there 
will be 375, whoſe firſt companions (who were 20 years' of age at the time 
af making the grants,) will be alſd- living: at the end of tlie ſaid term, 
But there will be only à part of theſe 355 purchaſers'whoſe ſecond, as well 
as firſt, companions will be living at that time: We maft therefore now 
inquire how many ſuch there will be, that is, how. many, of the ſecond 
companions of theſe 375 prirchaſers will be alive at the end of the ſaid 30 
years. Now theſe ſeeond companions of theſe, 375 purchaſers were i 
375 in number at the time of making the grants; each of the ſaid pur- 
chaſers having one ſecond, as well as one firſt, companion, We muſt 
therefore inquire how many out of theſe 375 ſecond companions. of the 
ſaid 375 purchaſers will be Ring at the end of the faid 30 years. Now 
theſe ſecond companions of the ſaid purchaſers were ſuppoſed to be 10 
years of age at the time of making the faid grants. And it appears that 
out of 880 perſons of 10 years of age, all living at the ſame time, 657 will 
be living at the age of 40 years, or at the end of a term of 30 yeits. 
Therefore out of 375 perſons of the ſame age of 10 years, all living at the 
ſame time, there will be 375 x SI or 280, who will live tothe age of 49, 
or to the end of 30 years: Therefore only 280 of the ſecond: carnpanions'ef 
the ſaid 375 ſurviving purchaſers will be alive at the end of the ſaid 30 
years. Therefore out of the whole 'nttmtber of 526 purchaſers who will 
ſurvive to the end of the faid 30 years, there will be. oy 280 whoſe firſt 


- . 


and ſecond companions will both be living at that time; and who will 
conſequently 
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e ern ratte mee eee parent of one pound" 


ch. Therefore! a 80 poundb is the ſum which the grantor of theſe futore 
day ments wilh have then. to. pay to theſe ſurviving Purehaſer And con- 


zo years, when the intereſt of maney is 3 per cent. that is, 280 times 

4119 of a pound, an CS, d therfurncwhicto he quake to recci ut. 
it the time of making the grants, from all the 7 4c pitivehaſers) af theſe 
future payments. Therefore the ſum he ought to receive from each of 
e ſaid purchaſers at the time of making the grants, is the 774th patt of 

115.3320, or K, T4904, Obe near, L055) of 3:1hilings}2 And conſe- 

quently, by Art. 4 Ber ** ſum of 3 ſhillings is the N he 

dught to receive for, ſuch à future ent 5 payable at the 
nd of 30 years,” provided te Pore oy fa companion are - 
en ets Lon CE Mfg Wy, 


yy! 72, e* 3 (4230 F 10 153 * 480598 


* 
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of @ future: payment of ane ptund: depending vn three joint liver. 


7 N . 
LV. In the general ſolution of the: foregoing): problem given in 
Art. 45 let the Tight) of the rehaſen to the future pay ment of one 
pound, to- be received at che end of u cars,, depend upon the continuance 
of the hves of typ companions / inſtaad of one, beſides his on like: And 
let the. age of the purchaſer himſelf be M years, and that of his firſt: com- 
panion .M years, as before 3: and; that of Soap Acconpentnl/Zargienine | 
Further, let it be ſuppoſed, as: before, that the i grantor makes Y ſuch: 
grants of future ſums of one! pound, to be ed at the end of x years, 
to P different purchaſers, each of hom has two companions, the one off 


the age of M years, and the other. of the age of L years, upon the con- 


ſaid future payment. will depend. ie A h $d 3454 


Then it js evide | umber of ſurviving purchaſers that 
will be Utitdel. at the Fe 5 che Lad n e to theſe EET ohe 

pound each, will be leſs than it was before: uſe ſome of thoſè whoſe _ 
firſt companions will be (till living at the end of that term, will have loſt 
their ſecond Tompanions befors that time, and with them their right to 
this future paytnentt We i\malt thereore''inquire' how many of the ſaid 
urviving purchaſers there will be whoſe firſt and ſecond companions will be 
both living at the end off the ſaid n years. Now the whole number of 
Purchaſers who will themſelves be living at the end of the ſaid years, is . 
And of theſe p purchaſers it has been ſhewn in Art. 45 that there will be - 
X, Whole firſt companions: (who were of the age of M years at the time 


2 
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equently 280. times the preſent value of one pound, payuble at the end of 


In extenſion of the general ſolution of the ſame problem to the valuation: 


nuance of both whole lives ta the -end-of the ſaid n years his right co the 


gf 
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of making the grants,) will be living at the end of the ſaid term. Batu 


great a part this will be of the ſaid p.x g purchaſers v 


panions af the ſaid p*q purchaſers will be living at the end of the (Gil 


theſe only a part will have their ſecond, as well as their firſt, companiom { 
living at the end of the ſaid term. We miſt therefore now inquire hoy 
hoſe firſt companion; 


8 Fx F 1 i By 2 ; by FLOP $04 E 7 n 


2 * q purchaſers will be alive at the end of the ſaid 1 years. : 
| 9 F mhm 0 
Nag (2151419) 2193, 22800 5 94 54.1 t 
No it is evident that theſe ſecond companions of the ſaid 2 * 2 par- 7 

G i $7, 95717 BY- 01.290 kh e £20077 It On” REN 5 p 

« KAnn 41731; £64 4$0t 1:2 348 2 | 
chaſers alſo ꝓ x 4 in number at. the time of making the ſaid grants; c 
| GHG) 2 5 eee e "$f; | { 


becauſe each of the Bid purchafers had a ſecond, as well as a firſt, com. 
panion. We muſt therefore inquire how many of theſe Sy ho — 


K* 


n years, upon a bes that they will die off in the courſe of the faid 
2 years in os PIN repreſented in the table of the probahilities of 
the duration of human life by which the calculation is to be governed 
Now theſe ſecond companions of the ſaid purchaſers were r to be 
L years of age at the time of making the grants. We muſt therefore 
look into the table of probabilities to ' ſee how many perſons are there 
repreſented to be living at the age of L years. Call this number T. We 
muſt then look again into the table to ſee how many perſons are there 
repreſented to be living 3 of L-+2 years. Call this number 7. 
Then, ſince out of T perſons of the age of L years, all living at the ſame 
time, only t perſons will live to the age of Ln years, or to the end of 
2 years, it follows that out of the p x q ſecond companions of the afore- 
ſaid-p x 4 purchaſers, who were TE the time of making the fi 
1 Y E 18 om, 45 Arg * on "ES 1 * * 1 
grants, and were then L years old, only p x q x will be alive at the end 
2 7 A [$4 1012} 
of the ſaid z years. Therefore only, p & q oY the ſaid ſurviving pu 
Me ane nc ha 3410'S oMliv 2-25 ting Se 
chaſers will be iatitled at the end of S ſaid n years to demand their 
reſpective payments of one pound. Therefore the ſum which the grantor 
of the ſaid payments will be obliged to pay to the ſaid purchaſers at the 
end of the ſaid 1 years, will be px'q x # pounds. Therefore the fun 


„ which 


See a amy @ 


which he ought to receive, at the time of making the ſaid grants, from all 
the P purchaſers of the ſaid future pay tnents, is ꝓ x f times the preſent 


ER „5 tt BEN oo RY Ge on 4 
value of one pound certain, payable at the end of n fears, that is, p x 3 
' (1 1% 10 Un? 4414 28 TG — 


eee 


E 


3 1255 (193% "CT {03 Soon WILT . + 4 9 ert 

15120 H 137 * e e . it! 2 1541115 4 21% „ bt. ag a4 

times =, of a pahd, rf [ L. Therefore the ſum which gjh e 
1 norm een eee ia. pen | | a 


the ſaid grants, as tie price of his future payment of one pound, is the 


* 4 * 1 * 4 7 I 0 e 
h part of * KRAN 1 ,, or is val. to 5. tbe wikhund =. | 
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conſequently, by Art. 21, the price which he ought to receive from a 
ſingle purchaſer of ſuch a furure payment, when he makes only one ſuch 
n i Hesi equal 0.2, x C N . 2.6, or Mil , "QUT 
grant, is likewiſe equal to c x =>: i ot * ={* QEI. 


0 * 
i 00 It. ah to wn rut 307 1.1 
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| & in the method. deſcribed. in the laſt Of the value 
corollary, the ſeveral values of one pound ſterling, to be received. by a 2f rn fand, 
purchaſer of a given age at the end of every future year of the whole ſpace jives, * 
of time png, de is poſſible that his life. and thoſe of his two com- 
panions, whole ages are. likewiſe giyen, may be.prolonged, provided that 
the ſaid putchaſer and both his ſaid companions ſhall be living at the time 
when every . ſuch payment becomes due; and then adding theſe values all 
together into one ſum; we ſhall obtain Hp value of a ſet of equal pay- 
ments of one pound each, to be. received by the purchaſer at the end of 
every year during the continuance of the joint lives of the ſaid. purchaſer 
and his two companions, or of an annuity for their joint lives. And this 
is the way in which tables of the values of agovities for the joint lives of 
three perſons of given, ages, ought to bg Ded... 

got Eno ee Hin 4} 037 391943 
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Of the value. of Future ending on the continuance: of the - 
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LVII. We come now in the laft place to conſider the value of a future 
ſum of money depending upon the continuance of 


any one of yd or more, 3 
”y , 1 1 ' . , 
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payment of 
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5 PROBLEM TW. 
Of the value To find the ſum of money which a purchafer ought to pay for. a future 


of a future ſum of one pound ſterling, to be received at the end of any given number 
one poand Of years, if either the ſaid purchaſer, or another certain perſon (who may 
ſterling, to be be called his companion,) ſhall be then living 5 the ages of the faid pur- 
made at the chaſer and his companion, and the rate of intereſt of money, and the Pro- 
ramber ef babies of the duration of human life, being all .. 
years in caſe | | | | ö 
of the conti - 
nuance of ei. 
ther of two 
given lives, 
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if 
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Then in the firſt place we, muſt look into Mr. fe Particur's table to lee 
hers 1 ney Fo, be. Al living 
1 15 1 05 | 
und to the purchaſer pro | 
ee tiine 594 hore ſock Fanel of on pound 
ears, or when they ſhall be on. FEAR old. if 

ind if they ſhall then be dead, but certain other 

perſons, (who. may be called eel companions), who are of the ame ae 
ue 


"they ſhall then be dead, 
of 20 years with the companion of the purchaſer” mentioned'im the queſtion, 
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age of years, or at the end of 30 years. Therefore, out of the ſaid 774 
| purchaſers 
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purchaſers of theſe future payments of one pound each, 526 will live to 
the end of the ſaid 30 years; and conſequentiy 248 will have died in the 
mean time. But by: the conditions of this problem, (which differ __ 
from thoſe of the laſt problem,) all theſe 3a 6 ſurviving: purchaſers of theſe 
future payments will be intitled to receive them, and likewif all the ſur- 
viving companions of the deceaſed 248 purchaſers. We muſt therefore 
inquire, by the means of Mr. de Parcieux's table, ow many of the com- 
panions of the'ſaic deceaſed 248 purchaſers will be alive at the end of the 
{aid 30 years. No the number of the companions of the ſaid deceaſed 
248 purchaſers, at the time of making the grants, was 248, each of the 
faid purchaſers having had one companion And their age, at the time of 
making the grants, was 20 years! Now it appears from Mr. de Patcieux's 
table that out of 814 perſons of the age of 20 years, all living at the ſame 
time, 581 will be living at the age of 30 years, or at the end of 30 years. 
Therefore out of the 248 companions of the deceaſed purchaſers, ' (who 
were all living at the time of making the ſaid grants, and were then 20 


i 11 811 4 1 18 * Q + 433! : 5 $1.5 | ad BILLY - 8 1 i | 
years of age) 248 x oh or 177, will be living, af the end of the faid 30 


years. Therefore the grantor at the end of the ſaid yo years Will have 
526 pounds to pay to the 5326 ſurviving purchaſers, and 7 pounds to 
pay to the ſurviving 177 companions of the 248 deceaſed purchaſers; that 
is, he will have, in all, 326 and 277 pounds, or 703 2 to pay to 
both. To the end therefore that the ſaid/grantor may be neither a gainer 
nor a loſer by the ſum totał of all his bargains, it is neceſſary that he ſhould 
receive from all the purchaſers of the ſaid future payments, at the time of 
making the ſaid grants, 703 times the preſent value of one pound, payable 
at the end of 30 years, 1 the intereſt of money is 3 per cent. that is, 
703 times .41tg of a pound, or £289.5657. Therefore the ſum which 
he ought to receive, at the time of making the faid grants, from each 
of the ſaid purchaſers, who are 774 in number, is the 974th. part of 
(289.5657, or. 3741 of a pound. Therefore, by Art. 21, the ſum which 
he ought to receive from a ſingle une as the price of ſuch a future 

he makes only one ſuch grant, is likewiſe 


£3741, or 70. 5 . QET. 11 
s! el 41 en Gele 
A general lution of the foregoing problem: 
LIX. Eet i be toy as the ſum of one pound ſterling, or any other ſum 


of money hatſoever, that is put out to intereſt at the rate ſuppoſed in the 
queſtion, is to the amount of the ſame ſum at the end of a year, or to the 


lum total of the ſaid ſum and its intereſt for a year. And let » denote the 
number of years at the end of which the ſum of one pound is to be paid 
to the purchaſer, if he is then alive, or, if he is then dead but his com- 
panion is ſtill alive, to his companion. And let N denote the number of 
years in the age of the purchaſer, at the time of his purchaſing this future 

= 29:00 04.009 204,00 411 BU 1s | payment 
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payment of one pound, and M the number of years in the age of his com. 
panion at the ſame time: whence it is evident that N-+-# will be the num. 
ber of years in the age of the purchaſer, and M+# the number of year, 
in the age of his companion, at the end of the ſaid » years, or When the 
payment becomes due. | ! A 5 


Then, in the firſt place, we muſt look into the table of probabilities of 
the duration of human life by which the calculation is to be governed, to 
find how many perſons of N years of age are there repreſented to be living 
at the ſame time. This number we will call P. We muſt then ſuppoſe 
that the grantor of the ſaid future payment of one pound to the purchaſer 
mentioned in the queſtion does not confine himſelf to that ſingle grant, 
but makes at the ſame time P—1 more ſuch grants, of one pound each, to 
as many. different purchaſers of them, all of the ſame age of N years, 
ſo that, including the grant to the purchaſer in the queſtion, he makes, 
in all, P ſuch grants to P different purchaſers. And we muſt further 
ſuppoſe that all theſe P purchaſers have the ſame chance, one with an- 
other, of living any given number of years, or that there is no- apparent 
reaſon for ſuppoſing that any one. of them is more likely to live to 
any given future age than any other, And we muſt likewiſe ſuppoſe 
them to die off, in the courſe of the ſaid # years, which are to elapſe 
before the ſaid payments. become due, in the ſame proportion in which 
perſons of the ſame age are repreſented to have died off in the ſame 
number of years in the table of the obabilities of the duration of 
human life that is adopted for the NET We muſt therefore look 
into that table to find how many perſons out of P perſons of the age of N 
years, all living at the ſame time, are repreſented as living to the age of 
N- years. And this number we will call p. Then it is evident chat 
out of all the P purchaſers of the. future ſuras of, one pound each, payable 
at the end of z years, only p perſgns will be alive at the end of the ſaid n 
years, Therefore the number of theſe purchaſers who will have died in 
the ſaid u years is P-p. But by the conditions of this problem (which 
differ widely from thoſe of the laſt problem,) all the ſaid p ſurviving pur- 
chaſers will be intitled to receive their reſpective payments of one pound, 
and likewiſe all the ſurviving companions of the *P—p deceaſed purchafers, 
We mult therefore inquire, by means of the aforeſaid table of probabilities, 
how many of the companions of the ſaid deceafed P-p' purchaſers will be 
alive at the end of the ſaid ». years, Now the number of the companipns 
of the faid deceaſed P-p purchalers, at the time af making the grants, 
was the ſame with that of the ſaid deceaſed purchaſers, - that is, P-p; 
becauſe each of theſe deceaſed purchaſers was ſuppoſed to have one com- 
panion. And the age of theſe .companions, at the time of making the 
grants, was M years. We mult therefore look into the table of proba- 
bilities aforeſaid, to find how many , perſons are there repreſented to be 
living at the age of M-years, and how many, at the ſublequent-age of 


4:-+ years, Let the former of theſe numbers be denoted by Q, and the 


latter 


th 
to 


chaſers of theſe future payments are ſuppoſed to die off, in the courſe of 
theſe n years, in the ſame proportion as the Q petſons of the ſame age of 
M years are repreſented to have done in the ſaid table of probabilities, the 
number of perſons out of the ſaid P-p companions. of the ſaid P-p deceaſed 
purchaſers, that will be alive at the end of the faid # years, will be to the 
number of thoſe companions who were alive at the beginning of the ſaid 


10 P-p *. Therefore the grantor of the ſaid future payments, will, * 


the end of the ſaid n years, be obliged to pay p ſums of one pound each 


; 2 . 1 

5 pound each to the P-p x g ſurviving companions of the P-p deceaſed pur- 
hg 2 5 22 91 | 

chaſers z that is, he will in all have p+P-p x K of one pound to pay 


. 


to them both. Therefore, to the end that he may'be neither a gainer nor 
a loſer by the ſum total of all his bargains, it is neceſſary that he ſhould 
receive from all the purchaſers of the ſaid future payments, at the time of 


making the ſaid grants, 'p+P-P x ꝗ times the pfeſent value of one pound, 
| N 1 ben 10 1.5 1* 

payable at the end of u years, when the intereſt of money is ichat which 

is expreſſed by the proportion of 1 to 1, that is, p+P-pX q times 


5 of a pound, or POLL times —£, or 


Al. There. 


fore the ſum which he ovght to receive, at the time of making the ſaid 
grants, from each of the ſaid purchaſers, whoſe number is P, is the Pth 

t of Ax . J, or is equal ts LEK AC. And 
pr of b, ori equal e, An 


conſequently, by Art. 21, the ſum which he ought to receive from a ſingle 
purchaſer, as the price of ſuch a future payment of: one pound, upon the 
conditions above-mentioned, when he makes only one ſuch grant, is like- 


— 


viſe equal to this ſame quantity, 2 A Pq— 4 * = 4 or 7 ar} 


* 
T.) or £*1—-M EL: iis 5:2 1 u % 7,015 
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latter by . Then, ſince the P-p companions of the P-p deceaſed pur- 


time, in the ſame proportion as q is to Q and conſequently will be equal | 


- p"* * 


0 to the p ſurviving purchaſers themſelves, and like wiſe 5 -p * q ſums of one 


values of the | 


| Of the value IXI. COROLL. 2. If the ſum of money to be received by the 
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Of the rel. LX. COROLL. 1. The value found by the foregoing problem 
tion of the ſaid that is, the value of a future payment of one pound, to be received at thy 
value to the n d of a given number of years denoted by u, ptovided that eit her of tun 
ſame payment perſons of given ages ſhall be then alive, is equal to the excels, of the 
of one pound value of the ſame payment, to be received at the ſame time, oe the 
ſterling wy firſt of the ſaid perſons ſhall be then alive, added to the value of it, to be 
end of the received at the ſame time, in caſe the ſecond of the ſaid perſons, ſhall be 
ſame number then alive, above the value of it, to be received at the ſame time, in caſe th 
of yearsincaſe both the faid perſons ſhall be then alive. 4 


© 


of the conti- 


7 


nuance of he. Por the value found by the foregoing problem is 2-428 X = { 1 
ſingle lives of ne | | of mm ch 
the : K puns : ; Ks | P 2. 5 


3 * 
the continue - Zo 
20 of their Pp re”, by 2 -n | 


Joint lives. blem ad, Art. 28, chat ©. X —£ is the value of a future payment of one 


pound, to be received at the end of » years in caſe a purchaſer of the age 


of N years ſhall be then alive, and that 2 * —£ is the value of a future 
payment of one pound, to be received at the end 1 years in caſe a 
purchaſer of the age of M years ſhalt be then alive: and it has been ſheyn 


in Problem 3d, Art. 45, that 27. * 2 £ is dhe value e WR 64 


| PS 
of one pound, to be received at the end of x years in caſe a purchaſer of 
the age of N years and a companion of the age of M years, ſhall'be both 
living at that time. Therefore, the value found in the foregoing problem 
is equal to the exceſs of the ſum of the two former values above the third, 
or laſt, value; or the value of a future payment of one pound, to be 
received at the ead of u years in caſe that either of two given lives ſhall be 
then in being, is equal to the exceſs of the ſum of the two values of the 
ſame future payment, to be received at the fame time, in cafe each of the 
ſame two lives ſhall be then in being, above the value of the ſame future 
payment, to be received at the fame.. time, in caſe both the ſaid lives: 
ſhall be then in being. QE D. fl 


of a future ö * | 2 | | | 

purchaſer, at the end of the given number of years is greater or lefs than 
— of one pound, it is evident that the price he ought᷑ to pay for it will be greater 
pending on Or leſs. than the priee of the. future payment of one pound in the ſame 
che ſame con- proportion, Therefore for a future payment of & pounds, to be received 
tungencies. at the end of x years in caſe either himſelf, or his companion; whoſe ages 

are N and M years, ſhall be then alive, he ought to pay the ſum of 


P- S. 
P ZN 


— 


LXII. CO- 


L IFF ANNUT TIE. 63 


8 1x11, COROLL. 3. By finding in the method deſcribed in the Of the valud 
the lution of the foregoing problem the ſeveral values of ohe pound fefling, of an annuity 
Wo o be received by a purchaſer of a given age | A _ 
1 y hat of his companion, whoſe —__ { en. — of =, 
. 18 C On, ce 18 O iu on iver of. 

% life or that is COmp age p 922 
be given ages. 
ale 
[ urchaſer at the end be 

7 


7 for the lives of the ſaid 
the longer liver of then 


ro- 


LXIII. COROLL. 4. The value of an atnuity of ene pound for Of the rela- 
the lives of ty perſons of -given ages and the life ef the longer Rvef of tion of the ſaid 
them, is equal to the exceſs of the-ſam >0f the vslueb er tefo ſepatate Value, of the 
annuities of-acie-pound each; for this ſingle ves of the ſari perſens, above like annuities. 
the value of an annuity of one pound for their joint lives, 4 one pound 

e 42k * EE44 ' tne © 


In the foregoing articles P denoted the number of perſons repreſented, un: 5; 0- 
in the table of the probabilities of the duration of human life adopted for ſons — 1 —¹Lf 
the calculation, to be living at the age of the purchaſer, or at the age of their joint. 
N years; and & denoted the number of perſons therein repreſented to be lives. 
living at the age of the purchafer*s companion;7or at the age of M years. 

Now let P“ denote the number of perſons theftin repreſented to be living 

at the age of N+1, and P! thoſe living at the age of N-+2, and P*** 

thoſe living at the age of M-, and Pi thoſe living at the age of N+4 ; 

and fo on for the following years; the Roman numeral figures placed over | 
every new letter P denoting the number of years by which every new age, 
correſponding to it, exceeds the age of N or-the age of the pur- 

chaſer. And, in like manner Jer J. dendte 


the number of perſons repre- 
ſented in the ſaid table to be living at the age off M++ years; and . 

the number of petſons living at the age of Mh years; and & thoſe 
living at the age of M years; and 277 thofe” living at the age of 
1-4 years; and fo on for* the- folowing yejirs; the Roman numeral 

igures placed over every new letter & denoting the number of years by 

which every new age correſponding to it, exceeds the age of M years, or- 
the age of tlie pt hafet*s companſonnsnn: 9 


Then it is evident from the foregoing problem that the value of a 
lum of one pound, to be received at the end of one year, in Une 
ts da either 


— — — —— ———— — —— 2 — — 
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cither the purchaſer. or his companion ſhall be then alive, will be equal v 


FAN x © £1 and the value of the lame ſum, to be received 

F N 

at the end of two years, ſubje& to the fonts contingency, will be equal to 
P* Bit QF ts —5 FE | x * and the value of the ſame ſum, to be 

dT eee 


received at the end of . e ſubject to the ſame contingency, will be 
ee e th 2] x; 2 £; and the value of the ſame fum, t 


— — 


FD 
be received at the end of four years, ſubje& to the ſame contingency, will be 


Provo QIv—Piv Av 


F TX FX 


x —£3 and ſo on for the ee years. 6 


Therefore the ſum of theſe values continned to the utmoſt. poſſible 
extent of the younger of theſe two lives, that is, the value of a life-annyi 
of one pound for the lives of the purchaſer and his companion and the Pl 
of the longer liver 2 them, is _ to the ane ſet bu rn to 1 


th 


ur 
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Tce continued to the utmoſt extent of human life: 1 
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And a to the following ſet of quantities ; F to an. Vi 


v3 20) 


B Y i 
2 | +D.z * 2 119 44 
N * x7 
"Vier 1 | 
9 3 1. 800 e ) 1 K* do ”: && I 
£1 2100 my 2 C 0 11 £1 
1110 3& Fog A 
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And conſequently to the three following ſets. of quantities, which are 
the ſame with the quantities laſt mentioned, hut only qua placed in a differ- 


ent order, (thoſe which before were placed in petpendicular columns, one 
under tke other, 2 now . in I horizontal lines,) to with 


iſt, Py U 4-42" Ar 257 gur 2 3 ** Py 5 1 | 
＋&c. 2 * extent © of n le, e 203 16 22/74 
21 1 not 


3 5 * 19 


RP 


And 2dly, at 2 2. ; I 4 x 
„ TE. continued vet uh ik hen f.. 1225 
Y 2 3:0 $9: \ 4 10 * l 1 


And 2dly, .. . 3 117 Hens * i 


X L———— X 2 


e 


that 1 bs the value of the CS OREN f one 15 the 1 les of the aid 
purchaſer and his n and the life of the longer liver of them, is 


enn bree thres Ui 
of quantities above — third ſet. mw 
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Now it appears from Problem 2d, Coroll. 2, Art. 3 1-- that the firib of 
theſe three ſets of quantities, to wit, ＋ X -£ T, 2 £ + 


F F 
1,499, „xc. continued to the utmaſt t 
human life, is the value of an annuity of one pound for the life of the 
purchaſer, who was ſuppoſed to be of the agg of N years, which corre. 
ſponds to the number P in the tables 


And it appears, in like manner, that the 24 of theſe 3 ſets of-quantities, 


. £14 S dre tp aV*,.t a0, 8 
to wit, 2 x —£ 78 r 00 LED * > 7 
+&c. continued to the utmoſt extent, of human, life, is the value of an 
annuity of one pound for the life of the ſaid purchaſet”s companion, who 
was ſuppoſed to be of the age of M years, which correſponds to the num. 
ber Qin the table. 7s o 


> And it appears from Prob. 3, Coroll. 2, Art. 48, that the laſt of the faid z 
"1 Le IRIC 2 N. M Ke! 1 ts | 


10 1 b 1 12 od ] P** ty 1 P 2 * 
ſets antities, to wi . . eK. 24 +5 — 
en "a "5 IMþ , " iT! os P x N PN X 5 ;Po 9%. 2 
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extent of human life, is the value of an annuity'of one pound for the joint, 
lives of the ſaid purchaſer and his companion, whoſt ages N and M cotre- 
ſpond to the numbers P and Qin the ſaid table. 2 


* 


Therefore the value of a life-annuity of one pound. for the lives of the 
ſaid purchaſer and his companion, and the life of the longer liver of them, 
is equal to the exceſs of the ſum of the values of two ſeparate life · annulties 
of one pound each, for the fingle lives of the ſaid purchaſer and his com- 
panion, above the value of an annuity of one pound for their joint lives. 


E 12 16 FAY | 
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* * 
7 
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LXIV. Therefore when tables of the values of life - annuities for ſingle... 
lives and for two joint lives have been computed and prepared for uſe, 
it ſeems to be unneceſſary, and hardly worth the labour of it, to compute 
a third table of the values of life - annuities for the lives of two perſons of 
given ages, and the life of the longer liver; becauſe the values of theſe 
latter annuities may be ſo caſily derived, by means of the foregoing 
corollary, from the values of the eorreſponding annyities of the two former 
kinds, which are ſuppoſed to be ſet down in the tables. * 1 


=, 
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LXV. COROLL. 3. The value of a remote life-annuity of one of te value 
pound, that is to begin at the ſtagce of 4 given number of years, and to of a remote 
continue during the lives of N pen his companion and the life zunnity of one 
of the longer liver of them, e ages ate given, is equal to the exceſs fe N os 
of the ſum of two' ſeparate. remote 'aninuities of one pound each, for the longer liver of 
ſingle lives of the ſame two perſons, that are to begin at the ſame future two perſons of 
period, above the value of à third remote atiyuity of one pound; that is Sen ages. 
alſo to begin at the fame future period and to continue during the joint 

lives of both the ſaid perſons. + | 


ehe! Tr) Viles. dee 6K. 1040 & 
For all the reaſoning uſed in the foregoing corollary applies equally to 
theſe remote le- anndes and to "be ciel | ry ppl mecha life. 
annuities that are the ſubje& of that corollary ; of which compleat annuities 
the former remote annuities ' are only the latter parts. This I take to be 
ſo evident, that a repetition of that reaſoning to apply it to this caſe would 
probably be tedious to the reader. And therefore I omit jt. 


- - 
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LXVI. COROLL. 6. And in like manner the value of an immediate, Of the value 
but imperfect, life-annuity of one b that is to begin immediately of an imme- 
(or whereof the firſt payment is to de received at the end of a year,) but — 2 __ 
is to continue only during a certain number of years, leſs than the utmoſt - pee of one 
extent of human life, if either the purchaſer or his companion, whaſe ages pound for a 
are given, continues to live through that period, is equal to the exceſs of Ferran nome 
the ſum of the values of two ſeparate, immediate, and imperfe& life- ff — 1 of 
annuities of one pound each, for the ſingle lives of the purchaſer and his either of two 
companion, to continue during the ſame limited period, if each of them perſons of giv- 
continues to live ſo long, above the value of a like immediate and imperfect Mgr nn 100 
annuity of one pound 2 the joint lives of the ſaid purchaſer and his com- * 
panion during the ſame term of years, if they both continue to live ſo long. 


This alſo may be eaſily collected from the reaſoning uſed in Coroll. 4. 
theſe annuities being only the firſt parts of the compleat life-annuities 
therein mentioned. | 2 


- 


LXVII. COROLL. 7. And in like manner the value of a remote and Of the value 
imperfect life-annuity of one pound, for the lives of the purchaſer and his *, tn” 
companion, whoſe ages are given, and the life of the longer liver of them — 
that is, of an annuity that is to begin at the end of a given number of of one pound 
years, and is to continue only during a certain ſpace of time, leſs than the 5 1 life of 
utmoſt poſſible extent of the life of the younger of them, if either of them tive — 
lives to the end of the ſaid period, and then to ceaſe, though one, or both, perſons whoſg 
of them ſhould be Mill alive; is equal to the exceſs'of the ſum of the ww _ are 
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of two ſeparate annuities, of one pound each, for the ſingle lives of the q 
ſaid purchaſer and his companion, that ſhoy'i commence at the end of the 1 
ſame given number of years as the forme and continue only during the f 
ſame time, in caſe each of them ſhould continue to live ſo long, and they 0 
ccaſe, though they ſhould be till alive, above the value of a like remote e 
and imperfect life - annuity for the joint lives of the ſame perſons, that ſhould a0 
commence at the end of the ſame number of years, and continue during c| 
the ſame ſpace of time, if they both ſhall continue to live ſo long. t 
| n | | hd bt ag | 0! 
This alſo may be eaſily collected from the reaſoning uſed in Coroll, 4 a, 
theſe remote and imperfect life-annuities for the lives of the purchaſer and al 
his companion and the life of the ſurvivor of them, being only the middle el 
parts of the compleat life-annuities of the ſame kind therein mentioned. h 
And to this corollary I therefore refer the reader. ./ 1; +14 + 4 2 : 

413 | | +6719 X3 Ph $6.2 W-Þo 7 293; | | | 

Of the value of a future payment depending on the continuance of an 
one of three given lives. a 
| | n 2 
LXVIII, COROLL. 8. The reaſoning uſed in the ſolution of the tl 
foregoing problem may be extended to the valuation of a future payment, ſi 
to be received at the end of a given number of years in caſe any one d p 
three moms or more, whoſe ages are given, ſhall. be then alive. In'the Ir 
caſe of three lives the additions neceflary to be made to the two ſolutions b 
in Art. 58- and 59, will be as follows. * 1 | 2 
| N 

. Fer bt A. 125 "$23 Cz at | 

An inveſtigation of the ſaid value in the caſe of a particular example. 

+ % f 0 10 = = 1 9 
LXIX. In the particular example ſolved in Art. 58 let the right of c 
the king ge of 25 years of age, to the future payment of one pound, a 
at the end of 30 years, be extended to two other perſons beſides himſelf, I 
inſtead of one; ſo that, if either the purchaſer himſelf or either of his 0 
faid companions ſhall be then alive, the faid future ſum ſhall be payable by t 
the grantor of it to one of the ſaid three perſons. And to ws the caſe V 
more clear and definite, let it be ſuppoſed that the older of theſe two t 
perſons is called his firſt companion and the younger his ſerond companion; b 
and that, if the purchaſer himſelf is alive at the end of the ſaid 30 -years, 1 
the ſaid ſum of one pound ſhall be payable to him alone, though either or 0 
both his ſaid companions ſhould be alſo living at the ſame time; and that, 4 
if he is then dead, but his companions are both alive, it ſhall be paid to tl 
the elder of the two, or his firſt companion; and chat, if only one of them * 
is then alive, it ſhall be paid to the ſaid only ſurviving companion. And 1 


let the age of the ſaid purchaſer's older, or firſt, companion, be 20 y 
| E 
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233 was ſuppoſed in the foregoing example; and that of / his younger; or 

ſecond, companion 10 years; at the time of making the grant. And 

further, let it be ſuppoſed that the grantor of the ſaid future payment of 
one pound makes 774 ſuch grants of ane pound each, to be received at the 

end of 30 years, to as many different purchaſers, all of the ſame age of 25 years 

as the purchaſer propoſed in the queſtion à and that the grant to the pur- 

chaſer propoſed in the queſtion is one of thoſe 774 grants; and that each of 
theſe purchaſers has two companions, to vit, an older, or firſt; companion 
of 20 years of age, and a younger, or ſecond, companion of 10 years of 
age; and that each of the ſums ſo granted is to be paid by the ſaid grantor, 

at the end of the ſaid ſpace of 30 years, provided the purchaſer himſelf; or 
either of his two companions, is then alive; auch, to the - purchaſer 

himſelf, if he is then aliye; or otherwiſe to the older of his two compa- 

nions, if they are then both alive; or, if only one of them is then alive, to 
the ſaid only ſurviving companion. * . eee 


Theſe things being ſuppoſed, it is evident that the number. of perſons 
that will be intitled to receive theſe payments of one pound. each at the end 
of the ſaid 30 years, will be greater than in the caſe ſuppoſed in the ſolu- 
tion of the foregoing problem, Art. 58: becauſe, not only all the 526 
ſurviving 41 ers themſelves, together with the 177 ſurviving firſt com- 
panions of the 248 deceaſed purchaſers, making in all 703 perſons, will be 
inticled to theſe payments, as they were in that ſolution, but there will alſo 
be ſome ſurviving ſecond companions of the deceaſed purchaſers who will 
alſo have a right to them, What the number of theſe will be, we muſt. 
now proceed to inquire, 5 


Fa. N 
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Now. it is. evident, in. the firſt place, from the conditions of this 
queſtion, that the ſurviving ſecond companions of the 526 eg pur- 
chaſers can have no claim to theſe payments of one pound; becauſe they 


d, are to be made to the ſaid ſurviving purchaſers themſelves. And, for the 
if, like reaſon, it is evident, in the ſecond place, that the ſecond companions 
his of thoſe deceaſed purchaſers whoſe firſt companions are alive at the end of 
by the ſaid 30 years, can have no claim to theſe payments; becauſe · it is pro- 
ſe vided that when both the companions of .a deceaſed purchaſer are alive at 


the time his payment becomes due, it ſhall be made to the ſaid purchaſer's 

brſt companion, and not to his ſecond companion. Now it has been ſhewn.. 
in Art. 58 that out of the 248 purchaſers, who will have died in the courſe 
of the ſaid 3o years, there will be 177, whoſe firſt companions (who were 

20 years old at the time of making the grants,) will be alive at the end of 
the ſaid 30 years. Therefore the number of the ſaid deceaſed purchaſers, . 
whoſe frit companions will alſo be dead before the end of the faid 30 years, 


is the exceſs of 248 above -177 * that is, 1 ill hay pop od 
le econd companions will have a right 
1a | to 


therefore 71 deceaſed purchaſers, w 
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. panions of theſe 51 deceaſed purchaſers will live to the end of the faid 
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to receive theſe | or ger? of one pound each, if they live to the end of 
ſaid 30 years. We muſt therefore inquire how many of the ſecond com 


ears, ſuppoſing them to die off in the proportion ſet forth in Mr. de 
Pansen s table of the probabilities of the duration of human life, Now 
theſe companions are evidently 71 in number, becauſe each of the ſaid 11 
deceaſed purchaſers had one ſecond as well as one firſt companion, And 
the age of theſe ſecond companions; at the time of making the grants, iz 
ſuppoſed to be 10 years. Now it appears from Mr. de Parcieux's table 


that out of 880 perſons of the age of 10 years, all living at the ſame time, 


657 will live to the age of 40 years, or to the end of a term of 30 year, 


Therefore out of the ſaid 7x ſecond companions of the ſaid deceaſed pur. 


chaſers there. will be-7z x 257» or 53, who will live to the end of the fi 


30 years. Therefore the whole number of perſons intitled to receive the 
1aid payments of one pound each, at the end of the ſaid 30 years, will be, 
firſt, the 526 ſurviving purchaſers, and, ſecondly, the 177 ſurviving firſt 
companions of the 248 deceaſed purchaſers, and, thirdly, the ſaid 53 fur- 
viving ſecond: companions of thoſe 71 of the ſaid 248 deceaſed purchaſers 
whoſe firſt companions will have died before the end of the faid 30 years; 
that is, in all, 756 perſons. Therefore at the end of the ſaid 30 years the 
aforeſaid grantor will be obliged to pay to the ſaid ſurviving purchaſers and 
the ſaid firſt and ſecond companions of the purchaſers that are deceaſed, 
the ſum of 756 pounds. Therefore, to the end that, when the ſaid pay- 
ments become due, the ſaid grantor may be neither a gainer nor a loſer by 
the ſum total of all his bargains, it is neceſſary that he ſhould receive, at 
the time of making the ſaid grants, 756 times the preſent value of one 
pound certain, payable at the end of 30 years, when the intereſt of money 
is 3 per cent. that is, 756 times . 4119 of a pound, or 311.3964, from 
all the 774 purchaſers of theſe future payments. Therefore the ſum which 
each of the ſaid purchaſers ought then to pay him, as the price of the ſaid 
future payment of one pound to be received at the end of the faid 30 
years, is the 774th part of C3 11.3964, or L. 4023, or 8s. 4d. And conſe- 
quently, by Art. 21, this ſum of 8s. Id. is likewiſe the price which a ſingle 
purchaſer ought to pay for a'grant of ſuch a future payment of one pound, 
to be received at the end of 30 years, if either himſelf or either of his 
two companions aforeſaid ſhall be then alive, when the grantor of it makes 
only one ſuch grant, QE I. | 


LXX. In. the foregoing article it was ſuppoſed that, where both the 
companions of the deceaſed purchaſers happened to live to the end of the 


ſaid 30, years, the ſaid ſums of one pound were to be paid to their firſt; or 


older, companions, who were 20 years of age at the time of making the 


grants 


grants of them, in preferenee to their ſecond, or younger, companions, 
©ho were only 10 years old at that time. But the values of theſe future 
{ms of one pound will be exactly the fame, if we ſhould ſuppoſe that they 
are to be paid to the ſaĩd ſeeond, or younger, companions of the ſaid 
leceaſed purchaſers in preference to the firſt, or older. This is what we 

ight reaſonably expect and * to be true without a particular demon: 
ration. But, to remove all de 


. = © j 


ſuppoſition in the manner following. 


intitled to receive the {aid payments of one pound at the end of the ſaid 
zo years, will bez in the firſt place, thoſe of the 714 purchafers themfelves' 
rho will then be alive, whoſe number has been:ſhewn'to be 526; and, in 
he ſecond place; thaſe of the ſecond companion of the 248 deceaſed pur- 


from the ſaid 248 deceaſed purchaſers thoſe of them whoſe ſecond com- 
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ompanions of the remaining deceaſed purchaſers (that is, of thoſe deceaſed 
zurchaſers whoſe ſecond companions have died in the courſe of the ſaid 30 


* 
we 


means of Mr. de Parcieux's table, in the firſt place, how many of the ſecond 
companions of the ſaid 248 deceaſed purch 
the ſaid 30 years: and then, ſubtracting this number from that of all the 
deceaſed purchaſers, that is, from 248, in order to obtain the number of 
the ſaid deceaſed purchaſers whoſe ſecond companions will have died in the 
courſe of the ſaid 30 years, we muſt inquire, in the next place, by means 
of the ſaid table, how many of the firſt companions of the ſaid remaining 
umber of the ſaid deceaſed purchaſers will be alive at the end of the ſaid 


0 years, 


* 


purchaſers are alſa 248 in number, each of the ſaid purchaſers having had 
ne ſecond as well as one firſt companion. And theſe ſecond companions 
re ſuppoſed to have been 10 years old at the time of making the grants. 
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do perſons of 10 years of age, all living at the ſame time, 657 will be 
alive at the age of 40 years, or at the end of 30 years. Therefore out of 


880 


Go 8 8 & 


il] be the exceſs of 248 above 185, that is, 63 perſons, Therefore there 
| . are. 


years,) who will alſo then be living. We muſt therefore inquire by the 


Now it appears ByyMr. de Parcieux's table above-mentioned that out of 


he aforeſaid. 248;ſecond companions of the 248 deceaſed purchaſers there 
Fill be 248 x 957, or 185, perſons alive at the end of the ſaid 30 years. 
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bt from the reader's mind, we ſhall prove” 
; ditinetiy by applying the reaſoning uſed in the foregbing article to this 


Upon this new ſup ation it is evident that the perſons who will be 


haſers who will then be living ; and, in the third place, after ſubtracting 
panions will have. lived to the end of the ſaid 30 years, thoſe of the firſt 


1 


will be alive at the end of 


- 


* 


1 


Now it is evident chat che ſecond 8 of the 248 deceaſedt 


* 
- 
- 


5 


* 
* 


4 


herefore the number of the ſaid ſecond companions of the ſaid 248 
eceaſed purchaſers who will have died in the courſe of the ſaid 30 years, 
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are 63 perſons out of the ſaid 248 deceaſed purchaſers whoſe ſecond com: . 

nions will have died in the courſe of the ſaid 30 years. But, though the 
any companions of theſe 63 deceaſed purchaſers will be dead at the end 
of the ſaid 30 years, yet ſome of their firſt companions, who were of the 
age of 20 years at the time of making the grants, will probably be tl 


aliye at that time; and, if they are ſo, will be intitled to theſe payment; 


of one pound each. We muſt therefore inquire, by Mr. de Parcieuy' 
table, how many of the ſaid firſt companions. of theſe remaining +6; 


5 


deceaſed purchaſers will be alive at the end of the {aid go years. Noy 
theſe firſt companions of the ſaid 63 deceaſed purchaſers are likewiſe 63 in 


number at the time of making the ſaid grants; becauſe each of the aid 
purchaſers is ſuppoſed to have had at that time two ee And 
the age of theſe firſt companions at the time of making the ſa 

was ſuppoſed to be 20 years. Now it appears by Mr. de Parcieux's table 
that out of 8 14 perſons of the age of 20 years, all living at the ſame time, 
581 will be alive at the age of go years, or at the end of 30 yean. 
Therefore of the ſaid 63 firſt companions of the ſaid 63 deceaſed put- 
chaſers, there will be 63 _ or 45, perſons living at the end of the fad 
30 years, and will be intitJed. to receive their reſpective payments of one 
pound each, Therefore the whole number of perſons intitled to receive 
the ſaid payments, at the end of the ſaid 30 years, will bez. firſt, the 


aforeſaid 526 ſurviving purchaſers, and, ſecondly, the 185 ſurviving ſecond 


companions of the 248 deceaſed purchaſers, and thirdly, the 45 ſurviving 
firſt companions of the 63 deceaſed purchaſers whoſe ſecond companions 
will have died in the courſe of the ſaid 30 years; that is, in all, 756 
perſons, as before. Therefore at the end of the ſaid 30 years the aforeſaid 
2 will be obliged to pay to the ſaid ſurviving purchaſers, and the 
aid firſt and ſecond companions of the purchaſers that are deceaſed, the 
ſum of 756 pounds. Therefore, to the end that, at the expiration of the 
ſaid 30 years, the ſaid grantor may be neither a gainer nor a loſer by the 
ſum total of all his bargains, it is neceflary that he, ſhould receive, at the 
time of making the ſaid grants, 756 times the value of one pound certain, 
payable at the end of 30 years, when the intereſt of money is 3 per cent. 
that is, 756 times 4119 of a pound, or C3 11.3964, from all the 774 
purchaſers of the ſaid future payments. Therefore the ſum which 
ought then to receive from each of the ſaid purchaſers as the price of his 
ſaid future ſum of one pound, js the 974th part of £311.3964, or 4023. 
or 85. 4d. And conſequently, by Art. 21, this ſum of £.4023, or 85. 44. 
is likewiſe the price which a purchaſer ought to pay the grantor for ſuch 
a future payment, when the latter makes only one ſuch grant; which i 
the ſame price which was to be paid for it on the former ſuppoſition of 
the firſt, or older, companion's being intitled to receive the fajd payment 
in preference to the younger, EE. n 24h 


id grants, 


de 
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LXXI. In the two foregoing articles it is ſnhewn that the price to be 
paid for the future ſum of one pound, to be received at the end of 30 
vears, if the purchaſer or either of his two companions ſhall be then alive, 
'; exactly the ſame, whether, in caſe of the purchaſer's drath and the 
(urvivorſhip of both his companions at the end of the ſaid time, the 
purchaſer's firſt, or older, companion be intitled to receive it in preference 
to his ſecond, or younger, companion, or his ſecond, or younger, com- 
panion, be intitled to receive it in preference to the firſt: for that in both 
caſes, if we ſuppoſe 774 ſuch. grants of future ſums of one pound to be 
made to as many different purchaſers upon the conditions above-mentioned, 
the number of perſons living at the end of the ſaid 30 years who will be 
jatitled to receive the ſaid ſums, will be the ſame, to wit, 756 perſons, 
Now that this is not accidental, or peculiar to the ages and numbers that 
occur in this particular example, but would have been true, if any other 
ages than thoſe of 25, 20, and 10 years, had been pitched upon, and any 
other number of years than 30 had been ſuppoſed” to intervene before the 
{id future payments became due, will appear by ſetting down the ſeveral 
factors and diviſors by whoſe multiplication and diviſion of each other the 
{aid reſulting number of 756 claimants of theſe ſums of one pound is 
obtained in both caſes ; which may be done in the manner follawing, © 


* 2 


In Art. 69 the number of the perſons intitled to receive the ſaid pay- 
ments of one pound each at the end of the ſaid 30 years way compoſed of 
the whole number of purchaſers who were then alive, which was 326, and 
of the 177 firſt, or older, companions of the deceaſed 248 purchaſers, and 
of the 53 ſurviving ſecond companions of thoſe (248—1577. or) 71 deceaſed 
purchaſers whoſe firſt companions had died in the courſe of the ſaid 30 years. 


Now the ſaid number, 177, of the ſurviving. firſt companions of the 
deceaſed 248 purchaſers, is = 248 x 581 = 774326 X 531 774581 
Dees N = 10g M08 he. 
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And 53, the number of che ſurviving ſecond companions of the ſaid 7r 
cecealed purchaſers, whoſe firſt companions will have died in the courſe of 


the ſaid 30 years, is = 71 x 657.5 248—177 x65 S 248x657 —177x657 


C7 


| Lon we * 


— r, 501 10 5 - 0 880 880 
= 774—526 x 657 —177 x 657 = 774 x 657 — 526x 657 —177 * 657- 
D 000: .--- 1 Bbo., :- ; 800--- 
= 774x657 — 526x657 —794x581 * 657 ＋ 26881 x 657 = 774%657. 
880 880 „ 814 880 880 
—526x 657 —174 x 581x657 F526x581x657, * 
880 _ 814x880 814x880, 


L Therefore 
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Therefore 526+1973+53, or the whole number of perſons intitled to 
receive theſe payments at the end of the ſaid 30 years, is = 526+ 774x581 


| | # 115% oha 1 814 
— 526x581 +774x657 — 326657 — 774*581x657 + 526x581 657, 
ks. 880 880 © BrqxB880 ' „ 


And in Art. 70 the number of perſons intitled to receive the aid 
payments of one pound each at the end of the ſaid 30 years, is compoſed 
of the ſaid 526 ſurviving purchaſers, and of the 185 amr. fecond, or 
younger, companions of the 248 deceaſed purchaſers, and of the 45 fur. 
viving firſt, or older, companions of thoſe (248—185, or) 63 deceaſed 
purchaſers whoſe ſecond companions had died in the courſe of the aid 
30 years. |; 7 l N 


No the ſaid number, 185, of the ſecond companions of the 248 
deceaſed purchaſers, is = 248 x 657 = 774 — 526 x 657 = 774 x 65) 
| e 
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526. 657, 
880. +. 


And 45, the number of the ſurviving firſt companions of thoſe 63 
purchaſers whoſe ſecond companions have died in the courſe of the faid 
30 years, is = 63 x 581 = 248 — 185 x 58x = 248 x 581 — 185 x 581 


LE ——— — 


. n enn 814 
= 77-25 581 —183x581 2 7745 581 — 526 561 — 185% 581 
nn 1 oi ones Rn 
= 774x581 —526x581 —774x657 * 581 +520x657 x 581 = 774x581 
814 814 880 814 880 814 844 
— 526x581 —774x 657x581 -+526x657x581, 
We 7: - 880x814 880x814, © 


nn 526+ 18 5 Þ+ 45, or the whole number of perſons intitled 
to receive theſe payments at the end of the ſaid 30 years is = 526224 087 


| | I £7 £3.43 e | 880 
—526x657 +774x581 — 526x581 — 774*657x581 + 526x657x581, 
83880 814 814 ''' 880x814 880x814 
Farid Wo K. | 
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claimants of theſe ſums of one pound upon the former ſuppoſition of pre- 


and the ſecond termi of the firſt expreſſion is 1274x581, which makes the 


1.3 814 is 


preſſion is 526x581 with the mark of ſubtraction prefixed to it, which 
ar | F 358 W Ae e tage; att D yaa 

makes the fifth term in the ſecond, expreſſion, where it has the ſame mark 
of ſubtraction; and the fourth term of the firſt expreſſion. is 774x657, 
| 880 


id 
ed 
or 
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ed 
id 


of the firſt expreſſion is 526x657, with the 
* . 10007 © 257 991 4654 0 9 

it, which makes the third term in the ſecond expreſſion, Where it has the 
ſame mark of ſubtraction prefixed to it; and the ſixth term of the firlt cx. 
preſſion is 774x581x657 with the mark of ſubtraction prefixed to it; and 
„ $ 
774X657x581 with the mark 
880X814 | Nee ES er a fr * | 
term of the ſecond expreſſion, which is equal to the ſixth term of the 
former expreſſion, / becauſe it is compoſed of the ſame factors both in the 
numerator and denominator, though placed in a different order; and the 
ſeventh term in the firſt expreſſion is 626 K 581X657, which is compoſed 


— 


| 814K 880 | 

of the ſame factors with, and therefore is equal to, the ſeventh term of the 

ſecond expreſſion, or 526X 657X 581, Therefore the whole firſt expreſſion 
| | 880X814 e g | 

is equal to the whole ſecond expreſſion, or the number of perſons intitled 

to receive 517" ayments at the end of the ſaid 30 years is the ſame upon 

both the ſaid ſuppoſition, QED. «+ + | 
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Now it is eaſy to obſerve that this expreſſion conſiſts of the ſawe en, 
of terms, to wit, ſeven, as the expreſſion found above for the number of 


ferring the ſurviving firſt companions of the purchaſers tõ their ſurviving | 
ſecond companions z and that the terms of both the expreſſions are the 
ſame, being compoſed of the ſame factors and diviſors, though placed in a 

ſomeuhat different order. For in both expreſſions the firſt term is 326; 


fourth term in the ſecond expreſſion; and the third term of the firſt ex- 


which makes the ſecond term of the ſecond ex teſlan z and the fifth term 
of ſubtraction pretued to 


of ſubtraction prefixed to it, is the ſixth 
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A general rnveftigation of the” value of a future payment of one found 
depending on the continuance of any one of three given lives. 
LXXII. We proceed now to extend the general ſolution of the fore. 
going problem given in Art. 59 to the caſe of a grant of a future payment 
of one pound. made to a purchaſer; to be received at the end of a given 
number of years, in caſe either the purchaſer himſelf, or either of tas 
other perſons named by him, and who may be called his companions,” ſhall 
be then alive; the ages of the purchaſer and his two companions, and the 
rate of intereſt of money, and the table of the probabilities of the duration 
of human life, being all given. | „ | pf 0 RE 


— 


Let the rate of intereſt of money be expreſſed, as before, by the pro- 
portion of 7 to 1. And let à denote the number of years at the end of 
which the ſaid ſum of one pound is to be received; and N the number of 
years in the age of the purchaſer himſelf; and M the number of years in 
the age of the purchaſer's firſt, or older, 'companion ; and Z the number 
of years in the age of his ſecond, or younger, companion. And let the 
faid ſum of one pound be payable, at the end of the ſaid x years, to the 
ſaid purchaſer himſelf, if he is then alive; and, if he is then dead, but 
both his companions are alive, to his firſt, or older, companion; and, if he 
alſo 13 then dead, but his ſecond, or younger, companion is then alive, to 
his fa'd ſecond, or younger, companion. And let P denote the number of 
perſons repreſented in the given table of probabilities, to 'be living at the 
age of N years, or the age of the purchaſer; and & the number of perſons 
therein repreſented to be living at the age of M years, or the age of the 
purchaſer's firſt, or older, companion; and T the number of perſons therein 
repreſented to he living at the age of Z years, or the age ol the pur- 
chaſer's ſecond, or younger, companion; and p, 9, ande the numbers of 
perſons therein repreſented to be living at the ages of N, Mn, and 
I reſpectively. And let it be ſuppoſed that the grantor of the ſaid 
future ſum of one pound, to be received at the end of '# years, makes not 
only one ſuch grant, but P ſuch grants to P different purchaſers, each of 
whom has two companions, an older, or firſt, companion of the age of M 
years, and a younger,. or ſecond, companion /of the age of L years ;, of 
which P grants that to the purchaſer in the queſtion is one: and that each 
of theſe grants is ſubje& ro the ſame conditions as the grant to the pur- 
chaſer in the queſtion, — . | 


Then it is evident that the number of perſons that will be intitled to 
receive theſe payments of one pound each at the end of the ſaid » years, 
will be greater than in the caſe ſuppoſed in the ſolution of the foregoing 
problem, Art. 59; becauſe not only all the p purchaſers who will be hving 


at the end of the ſaid 30 years, together with the P-p * 4 ſurviving firlt 


2 


companions 


— 


TR. : 


LIFE-ANNU1TA1 ES. * 
„ companions of the P- deceaſed purchaſers, making in all -E. Eỹ x 1 
| ; A 0 eine, N 0 | 


* 
— 


perſons, will be intitled to theſe payments, as they were in that ſolution, 
* but there will alſo be ſome furviving fecond companions of the ſaid deceaſed 


purchaſers who will have a right to them. What the number of theſe will 
en be, we muſt now proceed to inquire. Me SUIT, © 
all Now it is evident, in the firſt place, from the conditions of this queſtion 
he that the ſurviving ſecond companions of the p purchaſers, who will be alive 


at the end of the ſaid # years, can have no claim to the ſaid ſums of one 
pound; becauſe they are to be paid to the ſaid ſurviving purchaſers them- 
ſelves. And, for the like reaſon, it is evident, in the ſecond: place, that 
the ſecond companions of thoſe deceaſed purchaſers: whoſe firſt-companions 
are alive at the end of the ſaid z years, can have no claim o theſe pay- 
ments; becauſe it is provided that, when both the companions of a deceaſed 
purchaſer are alive at the time the payment becomes due, it ſhall be 
received by the ſaid purchaſer's firſt, or older, companion in preference to 
the ſecond, Now it has been ſhewn. in Art. 58 that out of the P—p pur- 
chaſers who will have died in the courſe of the ſaid x years, there will be 


P—p x q perſons whoſe firſt, or older,” companions, who were M years of 
age at the time of making the grants, will be alive at the end of the ſaid x 
years, Therefore the number of the ſaid deceaſed purchaſers whoſe firſt, 
or older, companions will alſo be dead at the end of the ſaid x years, is the 
exceſs of P above Pp x, or A, perſons, or is equal to P—p 


31 
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- P222—P4+29, There are therefore PE- 
n deceaſed purchaſers whoſe ſecond companions will have a right to receive 


theſe payments of one pound each, if they live to the end of the ſaid 2 
years, We muſt therefore inquire how many of the ſecond companions of 
theſe P2—p4Y;—Pq+p9 deceaſed purchaſers will live to the end of the {aid 


S 
pan 


= =. 


__— 


2 | © 4 
a years, ſuppoling them to die off in the proportion ſet forth in the given 


table of the probabilities of the duration of human life. Now theſe ſecond 
companions of the ſaid deceaſed purchaſcrs are evidently juſt as'many as the 
lid deceaſed. purchaſers themſelves, that is, P2—p2—Pqg+p9 , becauſe 


= =, 


2 


each of the ſaid deceaſed purchaſers had one ſecond as well as one firſt 
companion, And the age of theſe ſecond companions at the time of 
making the grants, is ſuppoſed to be L years. Now the numbers of 
perions . — in the given table of probabilities to be living at the 
ages of L years and Ln years are ſuppoſed to be T and t. Therefore, 
bace out of T perſons of L years of age, all living at the ſame _ t 

t | Perions, 


- 


hy ”. WE L — 
_ _— ——— — — — 2 — 9 . . — ee 
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perſons will be alive at the end of » years, it is evident that of the aforegy 
P2—p2—Pgtpg ſecond companions of the ſaid deceaſed purchaſe 
who are all living, and of the age of L years, at the time of making d 
grants, there will be r x PY -e, or PAt—pRt—Paihgy 
alive at the end of the ſaid » years. Therefore the whole number of pe, 
ſons intitled to receive the ſaid payments of one pound each at the end d 
the ſaid n years, will be, firſt, the p ſurviving purchaſers themſelves, and, 
ſecondly, the Pg X 9. or P —24, ſurviving firſt companions of the 
- ii 51218 HT 11 At ul 
P—p deceaſed purchaſers, and, thirdly, the faid EA | 

; 4 ; T 


PI —p2—Pqg+pq deceaſed pu. 


ſurviving ſecond companions of the ſaid 


one 
a 0 5 by 
chaſers, whoſe firſt companions will have died b d e efiio i — 
n years: that is, the number of the perſons intitled to receive thele ma 
payments will be, in all, p + Pq—pg TFN N-, « 
x DT RING | - 55 
2 +Pq —pg +- Pt —pt Pet -+pgt, Therefore at the end of the faid int 
Er e vil 
1 nears the aforeſaid grantor will be obliged to pay to the ſaid ſurviving I fel. 
purchaſers and the ſaid firſt and ſecond companions of the purchaſers tha Wl Ct 
are deceaſed, the ſum of p ++ Pq —pg +Pt —pt — PA o pounds the 
2 © 7 7 AF 2 MM” 
Therefore, to the end that the ſaid grantor may be neither a gainer nor 4 10 
loſer by the fam total of all his bargains, it is neceſſary that he ſhouldrecemr, 1 
at the time of making the ſaid grants, pf . 1 ＋ 4 
2 i | | A 2 1 IT A the 
times the preſent value of one pound certain, payable at the end of 1 years 
| woes, Oh intereſt of money is expreſſed by the proportion of r to 13 that i, * 
+ Pt —pt —Pqt +p4qt „ I 
7 2 "* ＋ 15 r times - of a pound, or 70 * 
from all the P purchaſers of theſe future payments. Therefore the ſun c01 
_ he ought then to receive from each of the ſaid purchaſers is the Pt 
part of p Pq —pg e —pt —Pat + times 1 C, or is equal vi 
„ „„ 8 
| 2 +9 —2?q +: —pt —gt 242 ;; LY AR ntly, b 0 
Þ 9 FN F F 9f FN times 7 4 And conſequently, by 
Art. 21, the price which a purchaſer ought to Pay for ſuch a 9 of 4 * 
, cure e 


nd. of u years, vp 
of it makes only one 


antor 
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LXXIII. In the foregoing article it was fuppoſed that when both the 
ompanions of the deceaſed purchaſers were alive at the end of the ſaid u 
years, the ſaid ſums of one pound were to be paid to their firſt, or older, 
WT companions, who were of the age of M years at the time of making the 
grants, in preference of their ſecond, or younger, companions, who were 
« that cine (LE OE But the values of theſe future ſums of 
one pound will be exactly the ſame, if we ſhould ſuppoſe that they are to 
be paid to the ſaid ſecond, or younger, companiens of the faid deceaſed 
purchaſers in preference to the firſt or older, This may be ſhewn in the 
manner following. 3 . 


8E KR Fr Ie A@& 


;ntitled to receive the ſaid ſums of one pound at the end of the ſaid » years, 
will be compoſed, in the firſt place, of the p ſurviving purchaſers them- 
ſelves, and, in the ſecond place, of the furviving d, or younger, 
companions of the P—p deceaſed purchaſers, and, in the third place, of 
the ſurviving firſt, or older, companions of thoſe of the ſaid P—p deceaſed 
purchaſers whoſe ſecond companions will have died in the courſe of the ſaĩd 
„ years. Now, ſince of T perſons of the age of L years, or of the age of 
the ſecond companions of the ſaid purchaſers at time of making the: 
grants, t perſons are found in the given table of probabilities to be hving 


ſai 


2 at the end of # years, it follows, that of the P—p ſecond companions of 
= the P—p deceaſed purchaſers, who were living at the time of making the- 
is, erants, there will be P—p x „ or Pt—pt, perſons alive at the end of the 


1 HALL 
aid n years. Therefore the number of deceaſed purchaſers whoſe ſecond. 


companions will die in the courſe of the ſaid x years is P—p— 2 t, or 
| | +32 | T 


PI—pT—Pt+pt . and conſequently the number of the firſt companions. 

F ht 3 544.0 

of theſe deceaſed purchaſers is likewiſe equal to PT—pT—Pt + pt, But 
0 | T ; 


the age of theſe firſt companions is that of A years. And it appears by. 
the table that of Q perſons of the age of M years, all living at the ſame 


tune,, 
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time, there will be g perſons living at the end of » years. Therefore q 
the 1aid PT —pT—Pto-pt firſt companions of the ſaid deceaſed purchaſer, 


who were living at the time of making the grants, there will be living i the | 


—__— 


end of the ſaid » years only [PT—pT—Pt Px , or PTq-pTq-Plq+pt 


| T 2 T2, 
zerſons. Therefore the whole number of perſons intitled to receive the 
Faid payments of one pound each at the end of the ſaid x years is . P- 
m am 


TEE, „ 8 +21 —2f +29 —2f —Ptgirhpce 

T9 r 
Therefore this will be the number of pounds which the grantor of the ſaid 
future payment will have to pay at the end of the ſaid # years. Therefore 
at the time of making the grants he ought to receive from all the P pur. 


chaſers of theſe future payments a ſum equal to p + P+ —pt T= 


| | | oY 

PI +ptq times the preſent value of one pound payable at the end 
I - 4 TRAY 3 

# years, or Þ + Pt —pt + Pq —pq —Ptq +ptq times 1 of a pound; and 


*.. 3: £4 IB,; UE -i 4® 


conſequently from each of the ſaid purchaſers the Pch part of the former 


ſlum, vr p +# —pt +9 —2q —tq +?tq times 1 of a pound. 
Ne rn 4500 


Therefore, by Art. 21, this is likewiſe the ſum which a purchaſer ought to 
ay to the grantor for a grant of ſuch a future ſum of one pound, when 
bi makes only one ſuch grant. Now this ſum of p + #' —pt +g —# 
47 a" P, 7 1 N 

—tq +ptg times 1 of a pound, is evidently equal to the ſum which was 


T9, PTY, yu ; | 


found in the laſt article to be the price of ſuch a grant of a future payment 


of one pound to be geceived at the end of # years, in caſe the purchaſer 


himſelf who was aged I years, or either of his two companions, who were 
aged M years and L years at the time of making the grant, ſhould be then 
alive, upon a ſuppoſition that his firſt, or older, companion ſhould be 
intitled to the ſaid payment in preference to his ſecond, or younger, com- 


panion, namely, the ſum of p +q —pg +4 —pt — 1 + p91 times 


P 2 F 5 F Par © 


1 of a pound; becauſe theſe two expreſſions conſiſt of the ſame terms 


4 * 5 4 | $ © ho 


connected together by addition and ſubtraction in the ſame manner, and 
chiffering from each other only in the order in which they are placed, which 
cannot 


rr eee n r 1 
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cannot affect their magnitude. It is therefore true, as was before affirmed, 
that whether the future ſum of one pound be made payable to the firſt, or 
older, companion of the purchaſer in preference to his ſecond, or younger, 
companion, Or to the ſecond companion in preference to the firſt, or older, 
the price to be paid to the grantor for ſuch-future ſum, will in both caſes 
be the fame. QED. 6 tal | | 


pt LXXIV. COROLL. 9. It follows from the laſt corollary that the Of the relati. 
os value of a future payment of one pound, to be received at the end of 1 


years if either the purchaſer himſelf or either of his two companions, payment f 
whoſe ages are given, be then alive, is equal to the exceſs of the ſum one pound de- 
of the three values of the like future payment of one pound, to be received Pending on 
at the end of the ſaid x years in caſe each of the ſaid three perſons, to wit, —4 ofthelifa 
the purchaſer and his two companions, ſhall be then alive, and the value of of any one of 
the like future payment to be received at the end of the ſaid time in caſe three perſons 
all the ſaid three perſons ſhall be then alive, above the fun: of the three of given ages 
values of the like future payment of one pound in caſe the purchaſer him- % * 
ſelf and his firſt companion ſhall be then alive, and in caſe the purchaſer payment to be 
himſelf and his ſecond companion ſhall be then alive, and ip caſe his firſt made. at the 
and ſecand companion ſhall both be then alive. is ar: ſame future 
the continu- 


time in caſe of 
For it has been ſhewn that the ſaid value of a future payment of one ance of the 


und, to be received at the end of » years if either the purchaſer fingle lives of 


imſelf or either of his two companions ſhall be then alive, is equal to — 2 the 


+94 A +4 —pt —gt +28t I x 
4 29 +4 22 —L +24 times + of u pound. And conſe- Pens . 


to ? 2 Pa T PT F FA * 
en > PXIp TZ XI, +tX1, +pgt x 1 75 
Denen S nf T a PNF po liveaof every 


— , X I 7 — x 1 —gt * 1 4 But. b 228 
P9 — F a a7 — t, y Prob. 2, Art. 28, the joint con- 
Ex — is the value of a future payment of one pound, to be received * 
at the end of x years in caſe a purchaſer of the age of NM years, which 
correſponds to ths number P in the table of the probabilities of the dura- 


tion of human life, ſhall be then alive and 554 is the value of a like. 


future payment of one pound, to be received at the ſame time, in caſe a 
perſon of the age of M years, which correſponds to the number Q in the 
table, or of the age of the aforeſaid purchaſer's firſt, or older, companion, 


Hall be then alive; and 7 2 Lis the value of a like future payment 
f - M (| of 
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of one pound, to be received at the ſame time in caſe a perſon of the age 


of L years, which correſponds to the number T in the faid table, or of the 
age of the aforeſaid purchafer's ſecond, or younger, companion, ſhall be 


then alive. And, by Prob. 3, Coroll. 6, Art. 55, 55 is the value 


| Fn 
of a future payment of one pound, to be received 1 4800 of n years in 
caſe a purchaſer of the age of N years, which correſponds to the number p 
in the table, and two companions of the ſaid purchaſer, one of the age of 
M years, which correſponds to the number & in the table, and the other 
of the age of L years, which correſponds to the number T in the table, 
ſhall all three be living at the end of the ſaid time. And, by Prob, 3, 


Art. 45, 55 x —£ is the value of a future payment of one pound, to be 


received at the end of » years if both a purchaſer of the age of N years, 
which correſponds to the number P in the. table, and a companion of the 
age of M years, which correſponds to the number Q in the table, thall be 
Ling at that time: and = x = C is the value of one pound, 10 be w 
ceived at the end of n years if two perſons of the ages of N'and L years, 
which correſpond to the numbers P and T in the table, ſhall be then alive: 


and 1 * 7 is the value of a future payment of one pound, to be 
received at the end of years, if two perſons of the ages of M and L years, 
which correſpond to the numbers & and in the table, ſhall be then alive. 
Therefore the value of a future payment of one pound, to be received at 
the end of z years if either the purchaſer aforeſaid, aged N years, or either 
of his two companions, aged M years and L years, ſhall be then alive, is 
equal to the exceſs of the ſum of the four following values, to wit, the 
values of the ſame payment, to be received at the ſame time, depending 
upon the ſingle lives of the ſaid purchaſer and his two companions, and 
the value of it, to be received at the ſame time in caſe of the joint con- 
tinuance of the lives of all the three, above the ſum of the three following 
values, to wit, the values of the ſame payment, to be received at the ſame 
time, in caſe of the joint continuance of the two lives of the purchaſer and 
his firſt, or older, companion, and in caſe of the joint continuance of the 
lives of the purchaſer and his ſecond, or younger, companion, and in caſe 
of the joint continuance of the lives of his two compamons. QE D. 


LXXV. CO- 
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LXXV. COROLL. 10, By finding in the method deſcribed in the Of the value 
two laſt corollaries the ſeveral values of One pound ſterling, to be received of an annuity 
an the end of every year of the whole, ſpace. of time during which it is gl, dne pound 
poſible that either a, purchaſer-of a given age, or either of his two com- life of the 
anions, Whole ages are like wiſe given, May be prolonged, in caſe that longeſt liver 
ciczer the ſaid purchaſer os either of his ſaid companions ſhall be living at of three per- 
tice time when every ſuch. payment becomes due; and then adding theſe wo of given 
values all together iato one ſum; we ſhall obtain the value of a ſet of * 
equal payments of one pound each, to be received by the purchaſer or his 
companions at the end of every future year during the lives af either of 
them, that is, the value of an annuity of one p for the lives of the 
{aid purchaſer and his two companions: and the like of the longeſt liver of them. 


LXXVI. COROLL. 11, The value of an annuity of one pound Of the rela- 
ſterling for the lives of three perſons of giyen ages aud the life of the 5% 2fthe(aid 
longeſt liver of them, is equal to the exceſs of the ſum of the four follow values of te 
ing values, to wir, the value of an annuity of one pound far the life of the like annuities 
firſt of the ſaid three perſons, the value of a like annuity, far the life of the of one pound 
ſecond of them, and the value of a like annuity for the life of the third of or the * le 
them, and the value of a like annuity for the joint lives of all the three, fine res 
above the ſum of the three following values, to wit, the value of a like perſons, and 
annuity of one pound during the joint lives of the firſt and ſecond perſons, for the joint 
and the value of a like annuity during the joint byes of the firſt and third 1 
perſons, and the value of a like annuity during the joint lives of the ſecond and for the 


and third perſons. joint lives of 
all the three, 


Let the firſt of theſe three perſons be ſuppoſed, as before, to be the 
purchaſer of the ſaid annuity of one pound, and the other two be called 
his companions. And let N be the number of years in the age of the ſaid 
purchaſer; and M the number of years in the age of the ſaid purchaſer's. 
firſt, or older, companion; and L the number of years in the age of his 
ſecond, or younger, companion. And let P denote, as before, the number 
of perſons repreſented in the table of the probabilities of the duration of 
human life adopted for the calculation, to be living at the age of the pur- 
chaſer, or at the age of N years; and & denote- the number of perſons 6 
therein repreſented to be living at the age of the purchaſer's firſt, or older, 
companion, or the age of M years; and T the number of perfons therein 
repreſented to be living at the age of the purchaſer's ſecond, or younger, 
re or 120 e of L 899 And further, we guy the number. 
of perſons.repr in the {aid .to.be living at + 1. years; 
and Pi the number of thoſe living at the age of N mA and P. 7 
the number of thoſe living at the age of N 3 years; and Piv the number 
af thoſe living at the age of N 4 years; and fo on for the following 

2 Years 5: 


— 
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years ; the Roman numeral figures placed over every new letter P denoting 
the number of years by which every new age, correſponding to it, exceed e 
the age of N years, or the age of the purchaſer. And, in like manner, 

let & denote the number of perſons repreſented in the ſaid table to be } 
living at the age of M 1 years; and & the number of perſons living at 7 
the age of M+ 2 years; and . the number of perſons living at the end j 
of M 3 years; and Qi the number of perſons living at the end of M+ , 0 
years; and ſo on, for the following years; the Roman numeral figures 

placed over every new letter Q denoting the number of years by which 


every new age correſponding to it, exceeds the age of M years, or of the p 
purchaſer's firſt, or older, companion. And, laſtly, let 7“ denote- the j 
number of perſons repreſented in the ſaid table to be living at the age of p 


| 
| LI years; and T** the number of perſons living at the age of L+2 
Is 5 years; and T*** the number of perſons living at the age of A+ 3. years, 
| | and Tv the number of perſons living at the age of LA 4 years; and ſoon : 
| | for the following years; the Roman numeral figures placed over every ney ; 
letter T denoting the number of years by which every new age, correſpond. , 
ing to it, exceeds the age of L years, or of the p er's ſecond, or { 


” 


younger, companion. 
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to be received at the end of one year, in caſe either the purchaſer or one | 
of his two companions ſhall be then alive, will be equal to 

F 7 7 —P* 2 —5 F — 2 F 7 1 1 "mp 
FLIES. . ERS 
pound; becauſe in this caſe 1 is = 1, and p, 2, f are reſpectively equal to 
P', NV, and T“. 


And in like manner it is evident that the value of the fame for 
of one pound, to be received at the end of two years, ſubject to the 
ſame contingency, is equal to | 
22 72 +7 * P — 7 7 — 7 TF 11 qt 


— — 
— 


P GGG A 
X = of a pound; becauſe in this caſe x is equal to 2, and p, 2, H are re- 
ſpeRively equal to P.., 9**, and T 


And in like manner the value of the ſame fum, to be received at the 
end of three years, ſubject to the ſame contingency, is equal to 


FD 
„, ͤ 1 OR 49 1 


X — of a pound; becauſe in this caſe 1 is = 3, and p, 2, f, are equal to 


A; B92", £% 95; relpettively. 
1 And 
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And in like manner the value of the ſame ſum, to be received at the 
end of four years, ſubject to the ſame contingency, is equal to 


Piv + giv + Tiv * 8 77 — Div Fav T er 5 * 
F TT P PULL VT”;  FIIEST 1-7. 
of a pound; becauſe in this caſe # is = 4, and p, 9, t, are equal to Pv,, 
Ar, Tiv, reſpectively. thr 


And in the ſame manner we may find the values of one pound, to be 
received at the end of the fifth, ſixth, ſeventh, and every following year 
of the whole ſpace of time during which it is poſſible that the lives of the 
aforeſaid purchaſer, or either of his two companions, may be prolonged. 


Therefore the ſum of theſe values, continued to the utmoſt poſſible - 
extent of the youngeſt of thoſe- three lives, that is, the value of a-life- 
annuity of one pound for the-lives of the purchaſer- and his two compa- 
nions, and the life of the longeſt liver of them, is equal. to the following. 
ſet of values, to wit, Pg ES; a 


E 
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— 
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| +&c. continued to the utmoſt extent of human life; | 
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| —+-&c, continued to the utmoſt extent of human life. 

And conſequently to the ſeven following ſets of quantities, which are A 


the ſame with the quantities laſt-mentioned, but only are placed in a dif- 
ferent order, (thoſe which before. were placed in perpendicular columns, 
one under che other, being now placed in ſeparage horizontal lines; ) to wit, 

f. ed... 5. ers 
2 —£ FN * N. = ν N * 7b 
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* * 7 £ &c. continued to the utmoſt extent of human life: 


And 
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L 1 24 N No N 


A 2 * nk 5 14 


> * 4 +&c. continued to the e done LEY 
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of human life: 


And 5thly, — p 25 *= If P 
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of human life 2 x 4 Þ ET 8 2.4 
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that is, the value of a life-annuity. of one for the lives of the ſu 
purchaſer and his two companions, and the lite of the longeſt liver of them, 
is equal to the exceſs of the ſum of the firſt, ſecond, third, and 
of the ſeven laſt ſets of quantities above the ſum of the fourth, 
and ſixth ſets. 23 


Now it appears from Prob. 2, Coroll, 2, Art. 37, that the firſt of te 


E HH my 907 39 
e to vit, . x -L F * N 


who war ſuppoſed 
ponds to the number P in the table. wa | 


|} 


iis, $8 x; OT Oy = O22 9 ＋ 1 
2 7 * 1 „ , Tr * FT 
+8c. continued to the utmoſt extent of human life, is the value of at 
annuity of one pound for the life of the ſaid purchaſer's firſt, or older, 
companion, who was ſuppoſed to be of the age of M years, which corre 
{ponds to the number & in the table. | - 


[ 


And, in like manner, the third of theſe ſeven ſets of quantities, to wit, 
1p n, . t, ee 419-2 
+ 8&c. continued to the u extent of human life, is the value of a 


annuity of one pound for the Iife of the ſaid purchaſers ſecond, o 


younger, companion, who was ſuppoſed to be of the age of L 
which correſponds to the number T in the table. 8 Lak 


And 
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And it appears from Prob. 3, Coroll. 2, Art. 48, that the fourth of the 


f ©. 5 9 P* 1 * 1 5 n F 
: of quantities, to w EN N ; 
{aid ſeven ſets of q , Its P 2 * 4 95 5 9 * ey £ 


ö 17 b 5 r 75 
þ DX FN 4 * X 51 T&c. continued 


o the utmoſt extent of human life, is, the value of an annuity of one pound 
for the joint lives of the faid purchaſer and his ſaid firſt, or older, com- 
panion, whoſe ages N and M correſpond to the letters, or numbers, 
P and Q in the ſaid table. Ki NN 
And in like manner the fifth of the ſaid ſeven ſets. of quantities, to wit, 
p.. 1 W 0 1 i . 2 piv iv 1 | 
7 x B T f 7 X57 +3 F 7 


* = £ +&c. continued to the utmoſt extent of human life, is 


the value of an annuity of one pound for the joint lives of the ſaid 


urchaſer and his ſaid ſecond, or younger, companion, whoſe ages N and L 
correſpond to the numbers P and T in the ſaid table. "OTE 


And in like manner the ſixth of the ſaid ſeven ſets of quantities, to wit 
| 2 1 ah © I 


1 qt I DIES abs I 
EE Sh x at BT ane ne 


＋ T7 


the value of an annuity of one pound for the joint lives of the faid ber. 
18 


chaſcr's two companions, whoſe ages M and L correſpond to the num 
9 and T in the ſaid table. 1 | | 


And, laſtly, it appears from Prob. zd, Coroll. 7, Art. 56, that the 
ſeventh, or laſt, of the faid ſeven ſets of quantities, to wit, 


P. iq, 1 | Di: O12 1 111081110 in 
r . 1 @ r 


ILL r 2 L 7 5 
Pry QivTw _ 1 PY TY _ 1 Coins + B44 
+5 2 I< + X 4 —+8&c. continued to the utmoſt 
extent of human life, is the value of an annuity of one pound for the 
joint lives of the ſaid purchaſer and his two companions, whoſe ages NV, 
M. and L correſpond to the numbers P, Q, and T. 
| Therefore 


N N 


A ＋&c. continued to the utmoſt extent of human life, is 


Moe 2 1 | | 
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Therefore .the value of an annuity of one pound for the three livers 
the ſaid purchaſer and his two companions, and-the life of the longeſt lu 
of them, is equal to the exceſs of the ſum of the values of three ſepary 
life-annuities of one pound each for the ſingle, lives of fie ond e 
and his two companions, together with the value of an 5 F the fans 
ſum for the joint lives of all the three, above the ſum of the three va 
of a like annuity for the. joint lives of the ſaid. purchaſer and. his firſt, 
older, companion, and for the joint lives of the ſaid. purchaſer and hy 
ſecond, or younger, companion, and. for the joint lives ob both his (wy 
companions, QED. | SIDES? 


Short and general Expreſſions for the Values of th 
Annuities that are the SubjeQ of the foregoing 


Problems. 


4 a . 4 & | ike ik EL 
ILXXVII. Having now explained, in as full and clear a manner 
J was able, the grounds and reaſons of the methods above deliyered f 
the calculation of the values of annuities. ſo far as relates to annuities fo 
given numbers of years, not depending upon the continuance of any lit 
or upon any other contingent event, and to annuities for given numbers d 
years depending upon the continuance. of a. ſingle life of a given age, « 
upon the joint continuance of two, or of three, lives, of given ages, 
upon the continuance of any one of two, or of three, lives of given ag 
the intereſt of money, in all theſe caſes, being, likewiſe given; it will u 
be convenient to recapitulate the ſubſtance of the concluſions that hax 
been obtained in the foregoing articles, by exhibiting ſhort and genenlf 
expreſſions of the values of theſe ſeveral kinds of annuities, to which t 
reader, whenever he ſhall have occaſion to compute any of theſe annuite 
may readily have recourſe. This may be done in the manner following, 


- # . 
ſ 
A . 
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' ſhort expreſſion of the value of an annuity of one pound 

ha gi | number a 2 
any hfe or on am otber uncertain event, the | intereft of money 
being alſo Sun. FE ub bg; 
LXXVIII. erf gun the value of one pound ſterling together 
ich its intereſt for one year at any given rate of intereſt : and let # be the 
umber of years during which an annuity of one pound per annum is to 
ntinue. Lhe SN or lies ee, & A. 3 5 | 


Then by Art. 23, pages 21 and 22, it is evident that the preſent value 


got doe dt ener 


89 : 4 P ' 2 
4 : 2. 9 4 4 * 11 . 17 : 7 


- -+&c. continued to the term 755 
r | N 


{ method of obtaining another and fill ſhorter expreſſion of the ſame value. 
Abel it} abt Caen nie ogwotly 3K 
LXXIX. As this ſeries — += += += +5; +57 +57 T Kc. 


a geometrical progreſſion,” the ſum of its terms may be found in a ſingle 
jort expreſſion without taking the trouble of computing them all ſeparately, 
nd then adding them into one ſum total. This may be done by means of | 
he tollowing Lemma, a ba MEE, FH 4. N 


A LE M M A. 
LXXX. The ſum of the terms of every decreaſing geometrical pro- Of the ſum of 
reſſion is equal to the quotient that "ariſes: by dividing the exceſs of the the terms of a 
ure of its firſt, or greateſt, term above the product, or rectangle under 
ſecond term and its leaſt term, by the exceſs of its firſt, or greateſt, term 
oc its ſecond tem. 7258 BARS 
For, if 4, B, C. D, E, are a ſeries of terms in geome 
ſhall hg 53826 54 
and ä 1 
and ' * B + DE. t . | 
herefore, by El. 5, 12, the ſum of all the antecedents 4, B, C, D, 
ll be to che ſum of all the conſequents B, C, D, E, as the firſt ante- 
dent Ais to the firſt conſequent B. But the ſum of all the antecedents 
B, C, D, is the ſum of all the terms of the ſeries except the laſt term E; 
e N 2 regs 2s ph and 
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trical proportion, 
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A ſecond, and 
very ſhort, ex- 


preſſion of the 


value of an 
- annuity of one 
pound a year 
for a given 
number of 

years certain, 
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and the ſum of all the conſequents B, C, D, E, is the ſum of all the a 
of the ſeries except the firſt term 4. Therefore, if the ſum of all ce 


terms of the ſeries be called 8, we ſhall have S=E : S- A:: 4:1 


— — 


Therefore B x S—E will be = A x $S—-4, or BS—BE will be= 4; 
— A A, Therefore, adding AA to both ſides, we ſhall have AAſ—3; 
4+BS= AS; and, ſubtracting BS (which is leſs than A'S, yo Bi 
leſs than 4, and which therefore is alſo leſs than the other ſide of the 
equation, to wit, AA—BE+BS) from both ſides, we ſhall have 4/ 
—BE= AS—BS=SXA—B. Therefore S, or the ſum of all the 
terms, A, B, C, D, E, will be equal to AA4—BE that is, to the quo- 
A—Þ 
tient that ariſes by dividing the exceſs of A A, the ſquare of the firſt, o 
greateſt, term 4, above E, the product, or rectangle under the. ſecond 
term B and the leaſt term E, by the exceſs of the firſt, or greateſt, term 4 


above the ſecond term B. And it is eaſy to ſee that the ſame reaſoning 
will take place, and conſequently that the fame concluſion will follow from 


them, if the ſeries A, B, C, D, &c. ſhould conſiſt of any other number a 
terms whatever, as well as when it conſiſts of five terms, QED. 


— 
17 71 


＋&c. +2» I is = 4, and r is = B. and © is = E. There 


* 1 
7 1 — 1 1 1 f 
= 7 and == X- = = ho 
AA " —7 al BE is 3X 225 eee 50e 31 
I I ra ＋— T2 pun —ſ 1 41 I -f*-f 
3 = — — — — — — — — — CS — 
; rr r rr 2 <4 dakar” r 
r—1 AA—BE.,. „ —1 Fes „ 
= —— And conſequently is = 2 K —.⸗ 
rr > n 43 1 a2 12 * = 
11 
17 
%%³«⁵] ⁵ UÄ2 
44 X 1—1 ru x r—1 ra x1 ii ei. 
fore the ſum of all the terms of the ſeries —- 8 1 
. „ 10 * 


| 1 . * 
+ 2 + ＋&c. continued to # terms, is . uud co 


| | 11 mmxr— | 
ſequently the value of an annuity of one pound per annum for # years l 
£ I | 


I 
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LXXXII. I ſhall. now proceed to give an example of the computation 
of the value of an annuity of one pound for à given number of years by 


| ; 2 
means of both theſe expreſſions, that is, the expreſſion 1 x the ſeries 


I I I 1 1 1 1 * 
„ +5 +5 +75 457 e +5 in the expreſſan 
U — EreT 5 9 8 D ä n 

f the 15 I I 8 TY (67 Ei 
g A [=== auv_—_ l 

* r e VL | $7 
* An example of the computation of the value of an r 
4 for a given number of years, by means of the expreſſion 1 * the ſeries 


I 45 I I 1 1 I 
7 *** 2 43 5 Te⸗ * be N. 


1 oy . + —ͤ—„—ᷣ f 


LXXXIII. Let x, or the given number of years during which the | 
annuity is to continue, be 30 years; and let the rate of the intereſt of 
money be 34 per cent. i | . 


| ! 


2 66,164. And 


Then will r be = 1.035, and L will be = — 
| 5 1.035 


Z vin be = 933,511, and 5 * 901,943, | 
and - = 871,442, and | 5 * $41,973, 
and 75 = 13,50, = = bas, 785,991 
and nech, and F IEC 
and 72 = .708,919, and 77. 8. 684,946, 
and 75 = 661,784, ; and = = 539, 404, 
* = — rn bos, and 725 = 696,897, 


—— 


5 38,361, 


| .502,566, 


469, 151, 


1 * 2 b 437.957. 
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403, 638, 


381,654, 
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and 
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be = | $76,706, 
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”_ 1 * 4 - 
= 557,204; N 
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$520,156, 
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: [ 


$453,286, N F 
43%. 


395,01 2, Wt 'Y% 


n= £1 x 18.392,048, cr £18.392,248, or 18“. 76. 104.4, Q; 


To. Tr r 1 ers 
3 {£08 8 1 

＋ Tyre . 

* , - Bi 3 „ ; 
I 7 I I I 

+27 xt 5 \F,as LY 7 7 ** 


Mets 7 84%. * N * 
＋ 933,511. * 901,943, F877, 442, 

84s, 813,0 7,285,991, 79,412, 
4+ 733,731, ＋ 708, 919, T 684,946, * 661,783, 
＋ -03944%, 61,82, 596 . 

T 557,204, + £538,961, + .520,156, . 802, 365, 
＋ 4854571, 469,161, 45286, TÞ 4374957» 
—I--423.147; 408,8 38, ＋ 395,012, "> 381; 54» * 
Þ+ 368,74, TI -3564278 = 


ÞOþ x 


er. <3: [res 880 2 ve "T6 1 "#6 
＋ 5.015,962, + 48463341, ＋ 4.338,225, Þ 4-191;520, 


= 18. 3996685, Jand> copſequemly the, valpe of an annuity of- one pound 
a year for 30 years certain, when the intereſt of money is 34 per cent. is 
I. 
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A com- 
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«XXIV, Here ris i. a ad e Þ Ge 
LXXX e! 353 1 an © ro 


and . is 783 and —1 is = 0 „ 
966,184 5 and —— , 5:4, eee e 5 

I. + a. 418538. i, ene tad: 4; 

——, = Tx —= = 28:5751,429; and | or 
— BS it „ 57 wait Ax Ty 
„e = 356, 278 x 7 5 = 10. 79,37. Therefote 


— ———— is = 28,591;42 —10.499,49 = 18.392505. Therefore 
* ra Xx 1—1 | | | 25 [ 4851 as 7 
the value of the 2 ſed antuity of one pound per annum for 30 years, 
when the Hon 4 | gi >" is 3+ per cent. . Li * 18:392,05, or 
(18.392, 0g, or 18h, 7s. 10d. T, as . QE I. 5 


by 


LXXXV. Note. A table of the values of annuities of this kind, 
ſhewing the preſent value of àn annuity of ont pound a year for any num- 
ber of years certain, not "exceeding 90 years, hen the intereſt of money. 
is at 5, 4, and 3, per cent. has been given us by the late learned Mr. 
Thomas Simpſon, of Woolwich, in the 114th and 115th -of his. 
comprehenſive little treatiſe, called. The dorine of annuities and.rever/ions, 
&c.” in fmall 68avo, Which was Wbliſhed in the Year 1742. And another 


table of the ame kind had been publifhed before by Mr. John Smart in 


the year 1726 in his very uſeful work aboye-mentianed in. Art, 25,.. intitled 
« Tables of Intereſt, Sc. This latter table is computed to eight places of 
decimal fractions; and for the twelve different rates of intefeſt mentioned 
above in Art. 24, to wit, 2 per cent. 2+ per cent, 3 per cent. 34 per cent. 
4 per cent. 44 per cent. 5 per cent, 6 per cent. . per cent. 8 per cent. 
f. per cent. and 10 per cent. and for every number of years, and even 
t-years, in the ſpace of an hundred years, So that nothing can be 
expected, or need be deſired, more compleatly convenient for the purpoſe 
of eſtimating the values of annuities for terms of years certain, 2 this 
table. It is Mr. Smart's fourth table of compound A 76, 77. 
78, 79 80, 81, 82, 83. of his valuable book above- f ; ; 
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. equal to the following expreſſion, to wit, 1 x the ſeries By Tyr Tyr 
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A ſhort expreſſion of the value of an annuity of one pound per amum 
for a given number of years, depending on the continuance of one lf, 
of a given age, the rate of the intereſt of money being alſo given, 
LXXXVI. Let 5 as, before, the ſum of one pound together with 

its intereſt for one year according to the given rate of intereſt. And let 

N be the number of years in the age of the perſon on whoſe life the annuity 

is to depend, and E be the greateſt number of years through which it «, | 

ſuppoſed to be poſſible for human life to be extended, according to the 
table of the probabilities of the duration of human life adopted for the 
calculation; which number is in Monſieur de Parcieux's table 94 year, 

Then will £— N be the greateſt number of years through which, accord. 

ing to ſuch ſuppoſition, it is poſſible that the life of the annuitant of the 

given age of N years can be extended. Let » be any number of years not 
greater than E—N years. And let the annuity of one pound per annum 
be granted for the term of » years, provided the ſaid annuitant of the age. 
of N years ſhall fo long live, but otherwiſe to ceaſe at his death, Let 
be the number of perſons of the ſaid age of N years repreſented. to be all 
living at the ſame time in Monſieur de Parcieux's table of the probabilities 
of the duration of human life, or in ſuch other table of theſe probabilities 
as is thought proper by the calculator to be adopted as the ground of his 
calculation. And let P* be the number of perſons repreſented in the ſaid 
table to be living at the age of N 1 years; and P** the number living 
at the age of Nq-2 years; and P*** the number living at the age of 

N +3 years; and Piv, Pr, Pvi, Pyn, Pvin, Pix, Px, &c. the number 

living at the ſeveral following ages of N-+ 4 years, N + 5 years, N+6 

years, N 7 years, Ns years, N+g years, N +10 years, &. 


Then will the preſent value of an annuity of one pound a year for the 
ſpace of n years, in caſe the ſaid life of N ſhall fo long continue, be 
| g | N P* pr pu" 


piv Pv Pri pwn 


N +7 +8&c, continued to n terms, or to the term * 

5 "+6; £25,208 | ? 

2 2 or to the expreſſion 5 x the ſeries 2 += = 2 = = cont 

9 | p | Lab ach V 
72 = . + &c. continued to terms, or to the term 2 "Tk 

This is evident from Problem 2, and its ſecond corollary, Art. 26, 27, 2% K pn; 


29, 31, pages 24, 25, 26, 27, 28. 
mY f F LXXXVII. I 
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LXXXVII. If u years is the greateſt number of years through which 
M t is poſſible rin to the table of probabilities of the duration of 
ſe human life adopted in the AP TEN for the given life of M years to be 
2 1 | a ty * prin Pi 
122 Fern 

' Pri Pru 4h, 6 WOE" p., 
2 ＋ ＋ + &c. contiayed to # wrong or to the derm Fd 

in be the value of an annuity of one pound per annum for the whole life 
of a perſon of N years of age: but, if n is leſs than the ſaid complement 
of N years to the utmoſt duration of human life, the ſaid expreſſion wilt be 
leſs than the value of an annuity of one pound per annum for the whole life 
of a perſon of the age of N years, and will be the value of an immediate, 
I but imperfect, Jife-annuity during 2 years of the life of a perſon of that 
age. This is evident from Art. 31, 32, 33, pages 28, 23, 30, 31, 32, 


extended, the ſaid expreſſion 


A NAA A* 


. 


An example of the computation of the value of an immediate and com- 
| pleat hife-annuity of one pound per annum for the whole life of a 
perſon of a given age, by means of the foregoing expreſſion. ' 


LXXXVIII. Let it be required to find the value of an annuity of 
one pound per annum for the life of a man of fourſcore years of age, 
according to Monſieur de Parcieux's table of the probabilities of the 
duration of human life, and upon a ſuppoſition that the intereſt of money 
is 3 per cent. | | | | | 


Here u, or the number of years through which the annuity is to con- 
tinue. in cafe the life of fourſcore years of age ſhall laſt ſo long, is the 
greateſt poſſible number of years through which, according to Monſieur 
de Parcieux's table, a life of fourſcore years of age can be ex 
that is, 94—80 years, or 14 years. Therefore the ſeries © — £—_ 

! | | of" 


LP FE 


Pro PT Pri Prin 1 | 
= +7737 +5 + &c. in the foregoing e W 


continued to 14 terms; which may be computed as follows. 
P is=118, Pg IO, P*'=85, P27, Pir=gg, Pr=48, 


Pri=3g, Pyn g 29, Prin = 22, Pix=16, Pz = 11, Pzr=7, Pang, 
pun =2, and Pan 1. And 7 i8=1.03, and + = 705 = .9708, 
O | and 


RIO 


——— 


4 =, —_— +=; r 3557 will be equal to 
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6k * 1 2 1 | | BYE TAK 
and '— = 4%, 5 . = 8884, 5 = 75 $374 
1 18 3 3 3 n 
77 — 81 30, 77 un 7894, +9 9 7664. IT TY, PIPE pi 7225 
F | | n N 
I = 5013, — = 6809, and = = ,6611. Therefore the expreſſin 
x! 2 7 . 
1 3 ' Sly * Piv Pv Pv. Pyn 
5 * the ſeries ＋ r ä + = | 7D 7 =T 7 


61 PIII Pax Px Px1 | Pxu 2 Pz1v 


4 


M the ſeries 101 x. 9708 +85x.9425 T 71x. 9151 "+ 59 W. 88% 


118 | | | 
+ 48 x.8626 + 38x.8374 T 29x. 8130 5 22x.7894 T 16x.766, 


. £ 8 . | | w n 

= — x/ the ſeries 98.0508 ＋ 80.1125 —+ 65.0721 ＋ $52:4156 
＋ 41.4048 + 31.8212 F 23.5750 + 17.3668 ＋ 12.2614 
＋ 8.1840 —+ 5.0568 += 2,8052' | + 1.3618 —+ 6671 

I 4 - £ L 41 * 4 
ES X 440.1521 = I Xx — 1 =1 Xx 3.7301 = 3-701 = 3, 14, 7+ 


Conſequently the value of an annuity of one pound per annum for the 
whole life of a man of fourſcore years of age, according to Monſieur de 
Parcieux's table of the probabilitics of the duration of. human life, and 
when the intereſt of money is 3 per cent. is 3/. 148. 7d 4. QE I. 


An example of the computation of the valut of an immediate, but in- 
perfect, life-annuity; depending on the life of a perſon of | a given 
age, by means of the ſame expreſſion. | "In 


LXXXIX. Let it be required to find the value of an annuity of one 
pound per annum for the firſt five years of the life of a man of fourſcote 
years of age, according to the ſame table of the probabilities of the 
duration of human life and the ſame rate of intereſt as before. | 


For 


ſe 


* — — e... —2— dts ro Ben fc 


* „ — — 
* f * 
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For this purpoſe we need only take the firſt five terms of the foregoing 


1 21 2 PI hey 1 * . | : '3A | 
fries — + ro FT +77 7-6. and multiply their ſum into 


* 


- 
= 
. "IM . 
- 
„ 


che fraction 55 and the product value of the propoſed annbiry. 


Theſe terms are 101 * 9708 +85 K. 9428 + 71x.9151 + 39.8884 


wu + 48 x.8626, which are equal to 98.0508 ＋ 80.1125 ＋ 65.c5921 
77 + 52.4156 + * 4048 337. 558; which, being multiplied into the 
to fraction = or — is=L£1 x 337-0558 ='{1 x 2.8564 = {2.8564 

—=21. 175. 1d. 4. Therefore the value of an annuity of one pound per 
an annum for the firſt five years of the life of a man of fourſcore years of age, 
664 according to the foregoing ſuppoſitions of the duration of human life and 

the intereſt of money, is al. 175, 1d. J. QEl. Sh 
611 | | | 3 

XC. And, if the annuity to be purchaſed is to be a remote one, or to „51 

156 be paid at the diſtance of more than one year, a ſhort expreſſion of its value, nw . 
624 ſimilar to the foregoing expreſſions, may be found as follows. | 
11 


A ſhort and general expreſſion f the value of a remote annuity of one 
found per annum for a given number of | years, depending on a life 
of a given age, when the intereſt of money is alſo given. © 


Let er be, as before, the value of one pound together with its intcreſt 
for a year at the given rate of the intereſt of money. And let m be the 
number of years at the end of which the annuity is to commence, fo that 
the firſt payment of it ſhall be made at the end of nm 11 years. And let 
N be the number of years in the age of the purchaler of the annuity at 
the time of purchaſing it; and let E, as before, be the whole number of 
years through which 1t is poſſible, according to * table of probabilities 
adopted in the calculation, for human life to be (extended; which in 
Monſieur de Parcieux's table is 94 years. Then will Nm be the number 
of years in the age or the ſaid purchaſer at the time of the commencement 
of the ſaid annuity, and NE ni the number of years in his age at the 
ime when the firſt payment of the ſaid. annuity will become due; and 


EV, or E- N- , will be the greateſt poſſible number of years. 
trough which the, life of the ſaid purchaſer can be extended after he ſhall 
ave attained the age of V years, and the annuity ſhall have commenced. 
Lein be any number of years nat greater than E — Nn, and let, F 
25 O 2 . de note f ' 
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denote the number of perſons of the age of N+ mt years repreſcnte, 
in the table of "roblbilities of life adopted in the calculation, to be aj 
living at the ſame time; and P-m+11 the number of perſons repreſented in 
the ſaid table to be living at the age of N+mT2- years; and Pain , 
number of perſons repreſented to be living at the age of N+m*Þ+3-year, 
and Pi the number of perſons living at the age of N . 4 ven; 
and Put the number of perſons living at the age of Nn =s year; 
and ſo on for all the following ages in the table. Too 4 


Then will the value of an annuity of one pound per annum to commence 
at the diſtance of m years, (ſo that the firſt payment of it ſhall be made x 


the end of i years,) and to continue during # years, provided a perſon 


aged I years at the time of the purchaſe ſhall ſo long live, but to ceaſe x 
ſoon as ſuch perſon ſhalt be dead, be equal to the following expreſſion, to vit 


Pati Pm Peu Pmeiv Petr page 


1 75 
5 X the Series 1 ＋ i 1 1m ＋ 2 | uz 1 rr + ym ]- 5 ＋ 7 
74 + &c. continued to u terms, or to che term 2 | This i 


evident from Art. 36 and 37, pages 33, 34. 52 | 


— 


4. example of the computation of the value of 'a remote annuity, 


expreſſion. | 75 . 


per annum for the life of a perſon of fourſcore years of age, but which ſhall 
not commence till five years after the purchaſe of it, ſo that the firſt pa- 
ment of it ſhall be made to the ſaid perſon af fourſcore years of age at the 
end of lix years, or when he ſhall be fourſcore and ſix years of age, if he 
ſhall be then living, and which ſhall continue during the whole remainder 
of the life of the ſaid purchaſer; the intereſt of money being 3 per cent, 
(as in the laſt example,) and the probabilities of the duration of human life 
ſuch as they are repreſented to be in Monſieur de Parcieux's table. 


Here N, or the number of years in the age of the purchaſer of the 
annuity, is 80; and m, the number of years before the annuity is to com- 


mence, is 5; and conſequently N, or the number of years in the 


of the annuitant at the time the annuity is to commence, is 88. E, 


_ greateſt number of years through which human life can be extended, 15, 


according to Monſieur de Parcieux's table of probabilities, 94 years; and 
conſequently E N- m, or the greateſt number of years through which it 
| | 5 


4 
- 


LIF EAN N, IE 8. 


js poſſible that the life of the propoſed annuitant can be extended after the 
annuity ſhall have commenced, is 94 — 80 — 5, or 94 —85, ot 9, years. 
And, u, or the number of years durin o_ which it is poſſible, the annuity, may 
continue, will conſequently be equ years, becauſe the annuity, 
when once it has _— ace, is ſoppok to continue during the whole 
remaining part of annuitant's life; and conſequently the ſerics 


Pu iI Pa ff Pv 
er oats 12 * Te Fill alt of 
nine terms. Theſe terms may be computed as follows. 


Since m is = 5, we ſhall have 'm + x = vr, and U =vit, and 
u III = VII, and m+1v = 1x, and mV x, and m + v1 = x21, 
and m + vII = x11, and w + viit = x111, and m 1x =x1v; and, in 
ke manner, = 6, and 2 =, and m+3=8, and m+4=9g, 
and m-+ 5 = 10, and m-j-6=11, and m . 12, and m S 13, 
Therefore the ſeries © 1 40 1 


— ; n — — — 


11 712 ra ＋2 i, \ . Part; 


and 99 = 14. 


Love Pon E Z Px Px, Px 


Tr r +, yr Tein, +Faha7 
und But r 18, as before, = 1.033 and conſequently & = f. = 9708, 
ſhall r 1.03 
paſ and — is = $374, and — ; is = 8130, and , = 7894. and — is = 
l | 
f he 4 | 
fo 7664, and Ai 440 and - A is. = 7224», and u is = 5013, 


em 


' 


1 2 
= 38, and Pyit = 29, and Pri = 22, and Piz = 16, and Pr = 11, 
_ and Pxi = 5, and Pzn = 4, and N br and Pzrv = I. Therefore 
7 


the expreſſion >; x the ſeries r. Pri * += hx Pix > e. Pm 


* P PC PT 
, 8 

ch i _ = ＋ e ar 7 is equal to — x \the fries 38 x .8374 
* 


+ 29% ,8130 


— 


101 


and — =o. and La = 6612, And n and Pyr | 


102 Ne Hrintciplet of” ib. Dottrine' of: .| 
+ 29 *. 8130 * 22 1.7894 TÞ+ 16 *. 6 * *. 744⁰ | + 7/21 


7 4 co 
; 988 — i * Y | o «GN W917 +1 reg 
+ 4x4,7013" | +2 x:6809 - + t $6611 = f „ the ſeries 31.921 . 
eee ein TT 7 99 IRIS 7 + (2 V3 18198 07, v IP, BU. ob the 
+ 23-5770 + 17-3668. ++ 12,2624 | + 8.1840; ＋ 8.0668 142.80; 
| | 13. 3404. 278 115 = 4 : 7 2 | 2 11 einge 565 "o f na "Ad a. 
8 962 = % 103.0963 _ 
* n hr LE 103.0963 ZALX 7g, eng 
= £.8736 = 175. 5d. 1. Therefore 175. 6d. 4 is the value of an annuig 
of one pound per annum for the life of a man of fourſcore years of igt, 
to commence at the diſtance of five years, or when he ſhall be fourſcor 
and five years old, fo that the firſt payment of it ſhall be made to hin 
when he ſhall be 86 years old, according to Monſieur de Parcieux's table d 
the probabilities of life and when the intereſt of money is 3 per cent. QEl 
_ 1 2 p Ce: 92 \ % Mc 
XCII. N. B. This value of this annuity is a little greater than that IS 
which is found for it above in Art. 37, page 34, which is 174. 34.4, the 
The reaſon of the difference is a ſmall miſtake which I have diſcovered t nut 
have been made in one of the arithmetical operations in Art. 32, page 30. anc 
The quotient of the diviſion of 31.82 12 by 118 is there made to be ;2a611, $34 
whereas it ought to be .2696, which is greater than . 2612 by ,008,, W734 
This difference . o084, being added to the number .8650 in Art. 37, s. 
page 34, will make it equal to . 87 34, which agrees in its three higheſt 310 
figures with the number. 8736, juſt now found for the value of this annuity, 325 
The diſcovery of this miſtake, if I had made it ſooner, would have pre. 5, 
vented the inſertion of the note at the end of Art. 33, page 32, which to 
now appeals to be ill · grounded. N dated 23.255 = 
| | bs nov 
XCIII. The examples that have been given, in the ſeveral foregoing | 
articles, of the computation of the values of life-annuities, both immediate 8 
and remote, are the fame which were given above in the ſeveral articles Hand 
that come after the ſolution of Problem 11. The reaſon of repeating them 
in this. place was that they might ſerve to illuſtrate the ſhort and genen 
expreſſions of thoſe values which have been ſet forth in this latter part of 
the preſent tract, and might thereby enable the :rcader; if he choſe it, to 
become more familiarly acquainted with the practice of © computing the ud 
values of life-annuities by means of thoſe expreſſions. With the ſame view 
I ſhall here ſubjoin another example of the computation of the values of ss 


life-annuities by means of thoſe general expreſſions, and ſhall chaſe for that 
purpoſe a younger life than thoſe in the foregoing examples. This wil 
occaſion a long and tedious calculation, which would, I thought, have too 
much interrupted the chain of the reFfenings © uſed in Problem 11 and it 

| | corollaries, 


— —— — — — —— —— ND pr, — 
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aries, which are intended to explain the theory, 1 f | 5 
n, of theſe computations z but in this part of the. wala Mag 2 5h * 


1 jntended to illuſtrate the practice of theſe computations, 1 conceive that 
117018 ' : . Y = wiP, . . . N — WIE 
the exhibition of ſuch a. calculation may bè of uſe. ed 29%. = b 
$2 | | | 
25 bea 102 * ; : * 4 2 Wo. | 182 23 7 $2. —— 


A calculation of the ualue of an annuity of one | found ſterling for the 
life of a perſon of 12; yeths of age; upon a ſuppoſition that the intereſt 


N of money is 3 and an balf per cent. and that the probabilities of the 
* duration n. lift ure fuch, as they ane repreſented to be in"Monjfiett? 
im de Parcieuk's table. e 1 . 
of et. = ooo bus Fee, „ bar Sed Inn 


XCIV. The number of perſons of che age of 10 years, repreſented in 
Monſieur de Parcieux's table to be all ling Ade ſine kme is 9805 that 


that js, according td the notation of Art. 86, P is = 890. And it appears by 
4:1, the ſame table that the number living at 11 years of age is 874+ ahd che 
d to number living at 12 years of age is 866, and*thoſe living at 13, 1 15, 
32. and all the following years of age up to 94 years, are 860, 8 54, 848, 842, 
611, sss, 828, 821, 8 14, 806, 798, 790, 782, 74, 766, 758, 750, 742, 
084, 7345 726, 718, 710, 702, 694. 6 6, 678, 671, 664, 057, 050, 643, 
37 636, 629, 022, 61g, 607, 599, 6993 . „ 767815006000» 33 „ 586. 
helt 4, 507, 489, 476, 463, 450, 437, 423, 409, 395» 380, 364,347, 


329, 310, 291, 271, 251, 231, 2:1, 192, 173, 154, 136, 118, 101, 
85, 71, 59, 48, 38, 29, 22, 16, 11, 7, m 2, and 1 that is, according 
to the notation of Art. 86, P* is = 872, P“ is = 866, and P***; 
Prv, Pv, &c. are equal to 860, e ic be other numbers juſt 


now mentioned, reſpectively. j 


* d 1 a 4 441. — ' L 1881. p. 

And it appears by Mr. Smant's ſdcbhd table of Compound ' Intereſt, 

ges 60—67, that, when the intereſt of money js 34 per cent. 7 is = 1.035, 

n 1 2 6618. nc L. 2+ — 5 1 271 : , 

r 1.035 9001, an 75 | 933515 | and p3 90194. and 
ens FIOK BB $45 000 7 rn ee 

= 87144, and 75 2 8419/7, and 5 2 81350, x = 78599, 


. I 23 N $383 OG ty, = 1 P86. r 60970, 2 1 Inn 
nd — =.7594r, and * 73373, and = =.z0891, and 4 = 


8 
7 17 


68494, and _ = 66178, and — = 63940, and = 61778, 


17 7 +, 
d 1 "© 8 68 = and- p:: nt, 40 By Fred LL * $00, — þ 1 4 
ps 2Iv.4 9 9, x6 oct 5767, an re: 35720, and 9 
aries, .= .53836, 


| 
Mf 
ft! 
1 
11 


® +, 1 1 —Nü———— 0ä — —— —— — — — 5 bs > AS HAI on — — — — H—— — — — — 
- 7 7 


—_—_— rin of .\ 


4 A 
. - 1 5 and = ee 0d f. pt 


=.4d55, 
i1 "431:43 $071 Fr txt . Hat, 
= 46328, and . ; = 45795, gn 1 


n 


and -— = .39501, and rr =. 38165 


2 


= 


- = 442314» nr es. 


* * a 
1 * 


and 275 868g, and . = "35627 er NA $4425) 

= .33258, LY LL e. and , 199 

and 22 — 28983, and — pri e ud 7 = 55 
au. REY = #5857 and EN 524403, and +, a ain 

and 11 : * 22780, and 2 IT) = 42010, ng f. wh Ni F 


19 
and r 4e Ad 


= 20565, and 55 = 19 
/ 4 x | . 
and” f. der pets | 3; = -17999, m4 * 293 = 
= 1614, and — 777 = ee, and 7e = .15075, tn 
; ab 4, = 14073, and == = 18697, — 715 43157 ; 


I 
ens W +1236 ons, 11849, ep 
and = = 11061, nd = — «19087, and = = .10386 and 
= .09976, and, —- 7 = 09639, and +; = 99313. 7 
and * = | 08694, 2 75 = .o8400, and — pro r 
| 1 
et. 9 75 = 07576, N 07320, 0 775 = ,07074, 
and 75 * = .06833, 6:5 = = .obhQ2, and =; 45 


954 x 87144 
- $28 *. 73941 


766 *. 57670 
734 *. 50256 
102 XK. 43795 


643 * · 33258 
615 XK. 28983 
- 581 x .25257 
538 X.22010 
489 x.19180 
C 437 X.16714 
380 X. 14866 
310x .12693 
231 X.11061 
3” 154 x .09639 
85 Xx. 8400 
38 X. 7320 
IX. 6379 


1X .05559. 


7715-66840, 
656.30165 
552.06164 
461. 99286 
385.9130 


the ſeries Neg x .96618 
＋ 848 „. 84197 


798 K. 66178 


671 x 38165 


| + 628.79148 


＋ 821 x.,73373 
T 790 x.63940 
T 758 x.55720 
+ 726x .48557 
＋ 694x .42314 
＋ 664-x. 36874 
+ 636x.32134 
＋ 607 x .28003 
+ 571 x .24403 
＋ 526 x.21265 
＋ 476x.18532 
+ 423*.16149 
＋ 364 x .14073 
+ 291 x.12264 
+ 211 x.10687 
＋ 136x.,09313 
+ 71x.08116 

＋ 29 X 07072 

5 N 


x the 
B80 
+ 744-20976 


+ 528. 10044 
＋ 441.7220 
+ 368.87904 
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+ 866 x 93251 


+ 842 *. 81350 
+ 814 x 70891 
＋ 782 x .61778 


＋ 759x 53836 


+ 718 x .46915 
＋ 686x.40883 
＋ 657 x .25627 
+ 629 *. 31047 
＋ 599 x.27056 
＋ 560x.23577 
T 514 *..20546 
＋ 463 x 17905 
＋ 409 K. 1603 
T 347 *. 13597 
＋ 271 *. 11849 
+ 192 * 10326 
＋ 118 x .o8998 
+ s 

+ 22 x .06833 
＋ 4X -05955 


ſeries 842 50896 


T 713 99056 
＋ ©002.39233 
＋ 505.12600 
+ 422.35760 
4 + 352.52382 


105 
T = | 

| 06163, and po3 = 05985, and -, 67 — 5758. {eg 755 = 05559. 
| — £ 5 S 6.97; ” 117 ü | 
| kerefore the eren 4 x the ſeries a: +5 = 4 * 
1 ir L 
Pv Pre 8 PrXX ZV 4 35 
70 7 T3 Tc. to —— this caſe equal to 378 


+ 860 *. 90194 


+ 835 * 78599 
+ 806 . 68494 
+ 774 *. 9689 


+ 742. 2013 


＋ 710. 45328 
＋ 678 K. 39501 
＋ 630 x .34423 
＋ 622 K. 29997 
+ 590 *. 26141 
＋ 549 *. 22780 
＋ Sox. 19851 
+ 450 17299 
＋ 395 . 13075 
＋ 329 *. 13137 


＋ 281 11448 


＋ 173 *. 997 
＋ 101 *. 08694 


+ 48 x .07576 
+ 16 X .06602 


+ 2 * ,05753 


＋ 808.41966 


＋ 684.96700 
+ 577-05274 
＋T 483.10396 
＋ 493.770c0 
＋ 336.84970 
+ 321.82880 
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106 1 
321.82880 —+ 30.4409 r 293.6396 280, % 
267.8 1678 T 2356.087135 + 244.84336 + 234.069 
223.7490 —Þ+ 213.8494 ＋½ 20437224 4 195.28; 
186.58 134 ＋ 178.24545 F 169.9782 f 16.0650 
154.23190 ＋ 146.7437 + 139.3413 / 132031 
125 06220 T 118.41380 ＋ 111.85390 ＋ 105.606y 
99.65202 + 93.79020 —— 98.21232 ＋ 82.9001; 
77.84550' ＋ 73.04018 ＋ 68.31027 ＋ 63.8167 
59.5462 5 + 55.350800 TT 31.223722 ＋ } 47.18 
43-22073 ＋ 3939-34830 + 3368824 ＋ $2.11 
28. 73448 + 25.55091 + 22.54957 ＋ 29.8259 
17.25848 + 14.84406 ＋ 12.6668 + 1061764 
8 78994 + 7. 14000 + 5.76236 ＋ 4.6209 
3.63628 ＋ 2.78160 + 2.05088 + 1.80326 
1,05632 + .70169 . 43141 ,* ＋ - 2M 

| | | in 

F 1506 + 3589 = = x 18250.54036 =! {1 1 4 

— = {1 * 20.739025 = (20. 73925, or 20l. 145. gu, a 

Therefore the value of an annuity of one pound per annum for the lite d te 

a perſon of the age of 10 years, when the intereſt of money is 45 pt alt 

cent. is, according to Monſieur de Parcieux's table of probablilitis th; 

201, 145. 9d. 4. CE I. 2 of 
XCV. The addition of the terms of the foregoing ſeries may be pt 10 

formed as follows. „ 2 

842.59896 552.06164 332.5232 223.7490 139.3400 
808.41966 528. 10044 336.849 70 | 213.84894 132-0319 tha 
775.66840 505.12600 321.82880 204.37224 125.0027 of 
74420976 4$3.10396 307. 44090 1945.28563 118.4138 * 
713. 99086 46 1.99286 293.659 16 186. 58134 111.5539 ge 
684.96700 441475220 280.45738 178.24545 105. bc 4 
656. 30 165 422435760 267.81678 169.97821 99.6520 — 
628.79148 403.77000 256.08715 162,00544 93-7900 4 
602 39233 38595130 24484336 154.23190 * 88.2198 1 
577-05274 368.87904 234.06939g 146.743i7 2.90 

7934-30254 4553-09504 2895.57644 1835.10182 106.803 
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77.8450 3568824 _ 8.78094 7034.302584 
73. 04018 32.711079 7.1400 4533.09 4 . 
68.3102) 28.734480 576236 289 5,57644 
63.8 1627 23.530 9t 4.62619  _ 1835,10182. 
59.354625 22 34987 3.63628 _ 1096.86336 
53.3080 19.82 532 2.78160 576.88561 
40 51.229572 17.286848 2. og 088 219.8477 
1 47.181539 14. 84406 1.50326 238.86978 
5 43 22073 12.66 568 1.05632 2 — 
bt - $39.34830 , 10.61764 .70169 1820.540366 4 
8 2 W 43141 
q 576.8856 219.84577 | 080 
50 .11506 
700 — 
big 38.86978 


7 | 

XCVI. It appears from the foregoing calculation that, when the The rex! va- 
intereſt of money is 34 per cent. an annuity for the life of a perſon of 10 lucs o mui. 
years of age is worth near 2 1 years purchaſe : and, if the annuity, or rather d, 2 . 2 


in this caſe we ſhould ſay, the penſion, was to be paid every half-year, than they are 


inſtead of every year, 10 that the firſt payment of it ſhould be made at the N 
jd. end of half a year after the time of granting it, or when the grantee is gat to be, 
e den years and a half old, the value of it would be greater than before by 
* almoſt one half a year's payment, and conſequently would be worth more 


than 21 years purchaſe. And, if we were to make the like calculation 
upon a ſuppoſition that the intereſt of money was only 3 per cent. we ſhould 
find that ſuch an annuity would be Wesch about 23 years purchaſe. But 
ergy greater prices than, I believe, any life-annuities have ever been 
old for. Is IO : 


XCVII. It appears from the operations in the foregoing calculation, Of the value 


Mi 
2312 that, when the intereſt of money is 34 per cent. the value of an annuity 4 an annuity 
611088 of one pound a year for 30 years depending on the life of a perlon oi 1 


10 years of age, or that ſhall continue for 30 years in caſe the ſaid perſon the life of a 
ſhall ſo long live, but ſhall ceaſe upon his death, is, according to Monlieur perſon of the 


y Parcieux's table of probabilities of the duration of human life, equal to _ of 10 


0 the ſeries 5034. 30284 4553.09504 + 2895 57644 = 
4 N | 
I. * 1448297402 = £1 * 14482.97402 — 


_ ien i Ga dpgy 
5 OS. £16.45792, 
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Of the value {(6,45792, Or 160. gs. 2d. And it appears likewiſe that the value of; 


che lis 8 age, to commence at the end of 30 years, (or whereof the firſt paymey 


perſon of the ſhall be made at the end of 31 years, or when the ſaid perſon ſhall be 

age of 10 compleatly 41 years of age,) and to continue during the whole remainde 

3 of his life, will, (upon the ſame ſuppoſitions of the intereſt of mong 

3 40 72 the probabilities of the duration of human life,) be equal 9 

years, ; 8 ; 3 | Nit p 
9886 the ſeries 1835. 10182 ＋ 1096. 86336 ＋ 376.8861 ＋ 219.8455 

8.86078 L X 2768.466242 x 3768-46634 _ A 
Þ+ 38.86978 = 350 X 3768.46634 =£r Fo = £6 X 4202p 


= 4.28234, Or 41. 5s. 74.3. Therefore any life-annuity for the life of; 
perſon of 10 years of age, to commence at the diſtance of 30 years, iz 
(upon the ſuppoſitions here made,) worth about four years and a quarter; 
purchaſe. | e OILS 


that rk be the publick funds in 2 1773, was ſomething leſs than 34 per cent, 

made of mo. For 100 pounds ſtock in conſolidated 3 per cent. annuities might 

ney by _ then be bought for 7 pounds; and, when it is worth 83“. 145. 34.4, or 
it in the pub- F | f | | ? = 

aeg in 85 7142, or, when 85.7142 will purchaſe a perpetual W of 3. pounds 

1780. 3 | 

per annum, {1co will purchaſe a perpetual annuity of greg, or 34 

ounds, per annum. Therefore, if the Government had then wanted to 

(Grp a moderate ſum of money of the people, (as, for inſtance, a million 

or two of pounds ſterling,) they could, probably, have borrowed it at the 

rate of 34 per cent. This therefore was at that time the moſt uſeful rate 

of intereſt, and the fitteſt to be attended to and made the ground cf 

calculations of the values of annuities either for terms of years or for lives. 

But now, in October, 1780, £100 ſtock in the 3 per cent. conſolidated 

annuities, or a perpetual annuity of 3 pounds per annum, is worth only 

about 60 pounds; and conſequently £100, employed in the purchaſe of 

thoſe annuities, would purchaſe a perpetual annuity of 5 pounds a year. 

Therefore 5 per cent. or, perhaps, 51, or even 6, per cent. is now the 

rate of wi. which moſt deſerves to be conſidered in the eſtimation of 

Expedience Of the value of annuities, and to be made the foundation of our calculations 

aving ſeveral , , 
differeattables concerning them. In order therefore to make proper eſtimates of ihe 
of life-annui- values of annuities in different periods of national wealth and proſperity, 


eifterent rates | 0 


of intereſt, 


— — 
— — — — . — ü“• —.—e IJ 


4 % ko LT” 2. 4 . Ads wy : — — 4 
"OE UT $4 35> +4 ,4*5 „ . 
8 Funk 9 N a - 1 > SY q | 
- N Ss N 3 ** ee 2 ay S £5 * . 6». 
© * 4 1 4 5 5 | A, * 9 
a? = "- 9 
* A * 


— 


LIFE-ANNUITIES | i409 


to ſeveral different rates of intereſt ; as we have in Mr. Smart's excellent 
book above-mentioned for the values of annuities for terms of years at the 
twelve different rates of intereſt mentioned above in Art. 24, page 23, 
to wit, 2, 24»-3s 3H 4» 4, 5» 6, 7, 8, 9, and 10, per cent. And 
accordingly I ſhall inſert in the following part of this work the like tables 
for annuities for ſingle lives of all ages from 3 years to 93 years, at the 
ame twelve different rates of intereſt and according to Monſieur de 
Parcieux's table of the probabilities of the duration of human life; which 
have all been faithfully calculated, under the inſpection and direction of 
the learned and worthy Dr. Price above-mentioned, upon the principles 
that have been above explained. 5 t 


9 
0 


SKS 


XCIX. In peruſing the foregoing calculation of the value of an annuity 
for the life of a perſon of 10 years of age, in Art. 94, the reader will, 1 
d yubt not, have entertained a high idea of the difficulty of compoſing a 
whole table of the values of life-annuities for every year of human life as 
far as 93 years, if the ſame method is to be taken for the computation of 
every one of thoſe values as is there purſued for that of an annuity for a life 
of the age of .ten years, He will therefore, probably, be glad to be in- 
formed that the repetition of this laborious proceſs for every year of human 
life is not heceſſary, but that the value of an annuity for a life of any age 
may be deduced from the value of an annuity tor a life that is one year 
older by a very ſhort and eaſy proceſs, inſomuch that a whole table of the 
values of life-annuities for every year of human life may be computed with 
very little more labour than has been employed above, in Art. 94, in com- 
puting the value of only that one annuity for the life of a perſon of ten 
years of age. The method of doing this was communicated to me by the 


3 
* 


in earned D Price above-mentioned, and may be explained as follows. 

he * 

te | ”” | 4 

of A ſtort and eaſy method of deducing from the value of an annuity of one 

a found for any given life the value of a hike annuity for a life one 

n year younger than the former. BEATS | N 

: C. We have ſeen in Art. 94 that, if the intereſt of money be 3+ per An lana- 

: tion eſai 
— in the 


manner, 
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CI. In Monſieur de Parcieux's table of probabilities there ate 995 
perſons repreſented to be living at the age of 9 years. Now let us ſupp 
that a man were to make 890 grants of annuities, of one pound a yep 
each, to all theſe 890 perſons of the age of 9 years, for their reſpeGty 
lives. And let the payments which the ſaid grantor would thereby ob 
himſelf to make to the ſaid. grantees be divided into the two follow 
parts, or claſſes, to wit, firſt, the payments he is to make at the end of the 
firſt year to ſuch of the 890 grantees as ſhall be then alive, and, ſecondly, 
all the other payments which he will be obliged to make to ſuch of then 
as ſhall ſurvive beyond the ſaid firſt year, and which will become due at the 
ends of the ſecond, third, fourth, fifth, and other following years re. 
ſpectively, till all the ſaid grantees ſhall be dead. And let us inveſtigue 
— the Prices he ought to receive from the ſaid grantees for theſe 
two ſets, or claſſes, of payments which he thus binds himſelf to make. 


% 


Now it appears from Monſieur de Parcieux's table that of theſe 890 
grantees, all of the age of 9 years, 880 will live to the end of one yea, 
or till they are 10 years old. Therefore at the end of the ſaid firſt year the 
ſaid grantor will have 880 payments, of one pound each, to make to the 
ſaid 880 ſurviving grantees, He ought therefore to receive, as the fair 
price of thoſe payments, 880 .times the preſent value of one pound to be 


received at the end of a year, or 880 times g 
£ ki} Ae? 


_ 
r r | 


of a pound, or 880 * 


Secondly, it is evident that the ſubſequent payments which the fgid 
grantor will have to make, at the ends of the ſecond, third, fourth, fifth, 
and other following years, to ſuch of the ſaid 880 grantees. (who are living 
at the end of the firſt year,) as ſhall further ſurvive to the ends of the laid 
ſecond, third, fourth, fifth, and other following years, will be preciſely the 
ſame as he would have had to make to them at the ſame times reſpectiveh 
if he had poſt-poned making any of theſe grants for the ſpace of a yew, 
or till the ſaid 880 perſons were 10 years old, and had then made them 
880 grants, of one pound a year each, for their reſpective lives. Thus, 
for example, the payment he will have to make at the end of the ſecond 
year, or when the grantees are 11 years old, will be in both caſes £872, 
becaule there will be 872 of the ſaid grantees then alive; and the payment 
he will have to make at the end of the third year, or when the grantees are 
12 years old, will be in both cafes £866, becauſe there will be 866 of the 
ſaid grantees alive at that time; and the ſame is true of the payments 3 
ends of all the following years, to wit, that they will be the ſame iu ot 
caſes. If therefore the prices of theſe ſeveral payments were to be paid 
when the ſaid grantees were 10 years old, they muſt be preciſely the fame 


as if the grants had been made when the grantees were 10 years 4 
an 


8 


and conſequently the ſum total of all theſe prices would be preciſely equal 

to the value of 880 life-annuities of one pound a year granted to 880 
perſons of the age of 10 years, that is, (as appears by Art. 94) to 880 
times C20. 73925. But the prices of theſe ſeveral payments of C8 72, 
806, &c. are ſuppoſed in the preſent caſe to be paid to the grantor when 
the grantees are only 9 years old, or a year ſooner than on the laſt ſuppo- 
fcioa, Therefore (by Problem 1, Art. xx111, page 21,) they muſt be leſs 
chan thoſe other prices of the ſame payments, reſpeRively, in the proportion 


of L to 1. Therefore the ſum total of all the ſaid prices muſt be leſs 
. 


than the ſum total of all thoſe other prices of the ſame payments in the 
ſame proportion of 7 to 1, and conſequently muſt be equal to . X 880 
| | * 
„20. 739253 that is, the price to be paid to the grantor by all the 890 
orantees of the age of 9 years, on account of all the ſaid future payments 
of the ſecond claſs, which are to be made at the ends of the ſecond, third, 
fourth, fifth, and other following years from the time of making the grants, 
is Xx 880 X 20.739238. . 
r | 


* 
the ſaid 890 grantees on account of the payments to be made to them at 


the end of the firſt year, is — X 880 XL.. 
Therefore the price to be paid to the ſaid grantor by the ſaid 890 


grantees on both the ſaid accounts, or for the whole life-annuities of 
one pound that are thus granted to them at the age of 9 years, is 


LX 880 X U + 7 * 880 X £20.73925. And conſequently the 
r | 

price that ought to be paid by each of the ſaid 890 grantees for his annuity 
is the 8goth part of the ſaid ſum, or — | — x {i += x 580 


r | 890 r 890 

1. 880 I——__ Te "+ 
x {20.74925, wn * 596 x [£1 T £20.73925. Therefore by Art. 
21, if only one ſuch grant is made to a perſon of the age of 9 years, 
the price of the ſaid ſingle annuity ' ought alſo” to be = * 75 


— — : $6569 26-2 I 
* 41 + 250573955; that is, (becauſe — is in this caſe wat) 


the price of the ſaid annuity will be I „ 882 „ | EF 2073925 £ 
1.33 890 
1 880 1 | | | 
ates 4 : = : 2 768 
075 * oo 02200908 een e 
or 201, 155, 44.5, QEL CII. Thus 
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CII, Thus it appears that from the value of an annuity of one pom 
for a life of the age of 10 years we may, by very eaſy arithmetical open 
tions, deduce that of a like annuity for a life of the age of 9 years, to wi, 
by only adding £1 to the former value, and then multiplying the ſun 
thence ariſing, firit, into the fraction 995 » (of which the numerator en 
preſſes the number of perſons repreſented in Monſieur de Parcieux's tab 
of probabilities to be living at the age of 10 years, and the denominay 


expreſſes the number of perſons that are therein repreſented to be Hving x 


An extenſion the ſame 8 to 1 as the preſent value of one pound to be receive 
of * 2 at the end of a year bears to one pound, And, as the reaſonings employel 
5 ages of in making this deduction are not peculiar to the ages of 9 and 10 yean, 
human life, but may be applied to any other two ages of human life that differ fron 


and a general each other only by a year, we may ſafely conclude in general terms, tha, 


ex preſſion of 8 


ths mo - if / denotes the value of an annuity of one pound a year for the life of 
one pound for Perſon of the age of M years, and P is the number of perſons repreſent 
the younger of in Monſieur de Parcieux's table of the probabilities of the duration d 
the two lives. human life, (or in ſuch other table of thoſe probabilities as is adopted a 
the ground of the calculation,) as living at the age of M years; and P+1 
is the number of perſons repreſented there as living at the of N-1 


years, the value of an annuity of one pound a year for the life of a perſa. 
of the age of N— 1 years will be equal to— X 557 * L. QEl. 


+ 


* — 


- 


Other examples of the foregot ng method of deducing the value of a 
annuity for any propoſed life from that of a like annuity far 
life that is one year older. 
CIII. Let it be ſuppoſed that the value of an annuity of one pound 

a year for the life of a perſon of ꝗ years of age is already „and that 

it is (as we have juſt now found it to be by the compuration of it made above 

in Art. 101,) equal to £20.76810,; the intereſt of money being 34 per cent. 
and the probabilities of the duration of human life ſuch as they are 

ſented in Monſieur de Parcieux's table. And let it be retjuired to deduce 
from this value of an annuity of one pound for a life of a perſon of the 
age of 9 years the value of a like annuity for the life of a perſon of the 
age of 8 Jos in the method above explained, or by means of the expreflion 


1 | , 5 
ri N 


. 
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At 


Here P is = 890, and P+4 i is = 902, and _ {10.76810, and 


dar I t is = Cat. 76810; and 7 — is * hefbre) = — 


herefore — x 22 Ff 1 . * 1.035 * 902 
I x PRE 50 = : [20.7 5217. Conſequently the value of an annuity 
035 

one pound for the life of a | perſon of the age of 8 years is £20.75217, 
200. 155. 44. 75 | in £4 iP AP £ | fy” 7 


1.035 
= xX £21. 4 = 


: g S Y " 
# % i - of k & own 4 


"MM 4 
CIV. In like manner by putting = £20.75217, and P = gon, and 
+d = 915, mam expreſſion — * Fa 1＋ , or 


9 


„ * 421. 75217, 7s we ſhall find 9 value or an annuity of one 


ae © 915 
ed ound for a life of 7 years to be equal to 2 = * . 44312, or) 
— 20.7 1799. Of 20l. 145. 4d. 2. 


CV. And in like manner an annuity of ow pound for a life of the 


of 6 years will be found to be worth X 272 x L{21.71799- 
ge * wor 970 11799 


1 X £2 13676998) =_ £20.04512, or 20l. 125. 10d, LY 


eB 


And an annuity of one pound for a * of che age of 5 years will be 


ound 
that WSorch x 939, 21.643512 (= 21.23413)=£20.51606 
bove 2 59 1 $21.945 1 — NN 1 3) my 


20ʃ. 105. 34. To $ 


And an annity of one pound for a life 15 the age of 4 years will be 


yorth 1 948 506 [= | 028, 06 
r, eee en * £21.028,06) = 
20. 31696, or 20/, 6s. 4d. 


577 


Q And 
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And an annuity of one pound for a life of the age of 3 years will be worth 

IE... 2 i | 
r 035 © 1000 © $21-31696 ( 1.035 X £20.07 745) | 19.9 * 
or 191. 195. 6d. 3. ene ET be cs 


| | r 2 
CVI. Therefore, if no miſtakes have been made in the foregoing ci. 
culations, we may conclude that the values of an annuity of one pount 
for the lives of children of 3, 4, 5, 6. 7, 8, 9, and 10 years of age, 
when the intereſt of money is 34 per cent. are (according to Monſieur de 
Parcieux's table of the probabilities of the duration of human life,] re. 
ſpectively, equal to the following ſums of money, to wit, 


£ 19.97821, or --£ 19; 19. 64d. 4. 
And / 20.31696, or / 20. 6s. 44. 
And / 20. 31606, or £20. 195, 3d. . 
And J 20. 64512, or L 20. 124. 204.2. 
And 20.7179, or 20, 148%. 443 
And £ 20.75217, or 20. 154 1. 
And J 20.768 10, or 20. 155% 44. 1. 
And J 20.739235, or / 20. 


145. 945 


* 


CVII. All the other. values of a compleat table of Iife-annuines 
(grounded upon the foregoing ſuppolitions that the intereſt. of money is 
3+ per cent. and that the life of man decays in the manner repreſented in 
Monſieur de Parcieux's table of probabilities,) may be computed in the 
ſame manner, one from another, by beginning with the oldeſt life in the 
table and proceeding downwards to the next younger life till we have 
obtained the value of an annuity of one pound for a life of 10 years of 
age, which we have already computed in Art. 94, and found. to be 
£20.73925. And the trouble of computing the values of the annuities of 
one pound belonging to all theſe different ages will not be very much 
greater than that of computing, by the method uſed in Art. 94, the value 
of only that one annuity. for the life of a perſon of the age of 10 yean, 
which is computed in that article, The operations neceſſary for this pu- 
poſe are as follows, g 3 


A con- 


2 KA 


the ſaid two grantees one half of that ſum, or + x £2 or (becauſe — is 


| 4 


computation of . the values of an annuity of one pound for every 

n different year of human life from the — of 9 fond 4 the age 
of 10 years, incluffuely ; upon a ſoppafition that 45 intereſ of money 
is 31 per cent. and that the probabilities of the duration of human 
life are 2 as they are repreſented to be in Monfieur de Par- 
cieux's tables r 


— 


CVIII. It appears by Monſieur de Parcieux's table that of two perſons 
aged 93 years, living at the ſame time, only one will live another year, or to 
the age of 57 and that the ſaid ſurvivor at 94 years of age will die before 
he is 95. If therefore a man were to grant to 2 old perfons of the age of 93 
years annuities of one pound a year each for their lives, he would, at the 
end of the firſt year, have only one payment of one of the ſaid annuities 
to make, to wit, that which would be then due to the ſurvivor of the ſaid 
two grantees z and he would never after be obliged to make another pay- 
ment of either of the annuities, becauſe both the ſaid grantees would | be 
dead before the end of the ſecond year, or before the ſecond payment 
would become due, To the end therefore that the grantor of the ſaid 
annuities might be neither a gainer nor a loſer by granting them, it would 
be neceſſary that he ſhould receive from both the ſaid grantees, at the time 
of making the ſaid grants, the preſent value of the faid ny ayment of 
one pound which he would have to make to the ſurvivor the laid two 
grantees at the _ of the firſt year; which preſent value is the ſum of 
— of a pound, or 5. And conſequently he ought , receive from each of 


7 
4 


in this caſe = 577 the intereſt of money being 34 per cent.) 4 * Fry 
or 4 x £.96618, or C. 48 309. Therefore, by Art. 21, if the grantor were 
to make only one ſuch grant of an annuity of one pound co to a perſon 
of the age of 93 years for his life, he ought to receive, as the price of ſuch 
lngle grant, the ſame ſum of £.48309; or, in other words, the value 
of an _—_ one pound à year for a life of 93 years is 48 zog, or 
914. 84. . I. | ö r 


Ar CIX; Having 
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CIX. Having thus found the value of an annuity of one pound a year for; 


life of 93 years, the values of the like annuities for 15 younger lives may h 


found by the continual ne of the mene = * 5 F px yy 1 


1 
or 


* Re C, in the manner allowing. r. 


Ff 


cx. To find the value of an annuity of one pound for a life of g 

£ 
years, we muſt put = L. 48 309, and P = 2, and Pd = 4; becak 
there are 2 perſons living, according to Monſ. de Parcieux's table, at the wy 
of 93 years, and 4 perſons living * the U 92 years. And we fhall han 


I P I 
1.035 * BA 2 wed 777 * 1. A i +.48309 £ = 7535 , : 
B20 {1 48309 = X L. 741, 845 = C. 716, 468. Therefore the 
— 275 or 


value of an annuity of one pound for a life of 92 years is C 716,400, 
or 145, 44, QEl. 
| 
CXI., To find the value of an annvir of one i pound for 45 life of 91 
4 
years, we muſt put V = . 7 16, 468, and clean} FL 


£1.716,468. And, by the table of probabilities, the numbers of 2 
living at the ages of 91 and 92 years are 7 and 4; that is, Ls 1 = 4, and 


93 = 
Pd is = 7. Therefore X is = = -xt ( 
T I — — Pd x 1+/, & For: 7 * 
x 1. 716,468 = 5 x £ 980,838 = 947,669. Conſequently the 


value of an annuity of one pound for the life of a perſon of the age af 
91 years is en or 185. 11d. 4. 


- 
7 


[ EY 
— 


| #7 5 
CXII. Again, put Y = £.947,669, and conſequantly 225 1 
1.947, 669; and let P be = 7, and P+d ='11, which are the number 
of perſons . in the * as living at the on 4 and 90 years. 


And we ſhall have — Lob T —— N = * Ct arb 


= ** x £1.239,425 = 1.197,12. e. the value of An arinvity 
| 035 
of one pound for a life of the age of go years is = 1. 197,512, 0 


i, 3s. 114, 1. | . 


or 
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CX1N1. And in the fame manner we ſhall ind that the yalue of an antwity 


one pound for a life of the age of 89 years 1s (=; 25 * 16 | * 


X LI. 510,789 — 


of 


h 


141. 7975124 = 77 rank X 16 * £2. 1974512 = E: 2 


1.459, 699, or 10 9s. 2d. 2. 


And that the value of the like my for a life of hos age of 88 years is | 


N I 16 

8 I x 2.450, 6 1. 788,872 = 28,378, 
MW ( IT Hb cd 7035 * N )£1-7 rs 
ape or 10. 145. 04. Fo 


And that my value of the like n for a life of 87 years is 


or 21. os. od. 


And that 9 value of the like n for a life of 85 years is 


I 
"\ Loan 289, 348 = 
0 1.035 5 4 72. e =: * £2.2 9,328 =) £2,2: 211 91, 


or 21. 45. 2d. 2. 


- _— that * value of the like anauey for a life of 85 years is 
Eu = 

ME —x 5x4 micht N £2.542,762 =) £2-456,77 

or 21. 9s. 1d. J. | TELL 

the 

of And * * value of the Ihe, annuity for. a life of 84; years is 


— 
(= D 9 8. 456,774 = N * 42 . 8 42.715188, 


or 21, 145, 44. | ner 


| 


ers And _ 4 value of the like 2 for a life of 93 years is 
Ss, EY X | * 
99 w TIT x 52 7X £3- n " 15 * £x,088,950 14 75 984473, 


or 21. 19s. 8d. 2. 


And 
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a that the value of the like A for a life of 82 years i 
= ens 21 9 , 8, 6 , 
eee, ag cure =) ddt 
or 20 44. 3d. 4. | 


And that for a life of 8 t years it is (= — 1535 * — X £4-215,6; 


= == X £3- 547,831 =) £3- — or 31. 84. 6d. T. 
290 
= 101 
And that for a life of 80 years it is (= = X — * £4-427,856 


* 
1.035 


CXIV. — eee een 


4.661,78 12 * £4.0444780 = ) £3: 908,000, or 3 18s, 2d. 


1.035 


* 136 
1280 154 


= 44.330357 | 


And for a life of 78 years it is (= * 14905, o00 


And for a life of 77 years it is i (= 157 = x £5.187,158 


2 =) Cs, 4. 97. 24.5. | 


And for a life of 76 years it is (=— 22 112 x £5-461,839 = 


x £4.921,344 =) £4-754921, or 4h. 151, 14.5, 


W 


* 


1 
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And for a life of 76 years it is (= + 2 Cs sg 


* 


- 
I. 0 


1 n _ YE PTE. 
And for a life of 74 years it is' ( = 1. X wr x £6.059,623 


— 


And for a life of 73- years it is 1 * 225 x £6.347,806 


1277 


And for a life of 7a. years it is (= 2777 * 58 x £6. 644,448 


X £6.154;082=) £5:945,992 or 5h. 186. 11d. 


1.035 


And for a life of 71 n 18 is | (= — "FT. wh 


x £6.468,585 = =) £6.249,840, or El. 55, od. 


* 66. 948972 


arr 


# 


And for a life of 70 years it is (= 278 325 C7. 249,8 40 


l {6.805,495 = ) £6:5755351s or 6k 115. 6d. 


1.035 


And for a lifs 4 69 years it is (=. 2 45 * £7: 5152357 


4 Ef or 6. 275, 21%. 


And 
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And for a life ee 68 years it is (===. x 


= = X 7.486 879 =): C7. 233.699. or 71 44. 84. Ki. 


\v 


And for a life of 67 years it is { = I... 
2 Ye rag . 1.035 2 35 on £8. ane; 


17 x 149498 =) (7.663,27, or 2d. 116. 84." 


[| 


U 


And for a life of 60 years it is 129 45 K 1 7 'x [8. 683,20 


x er =) £7: 9444258, or 71. 18s. 10d, J. 


1575 


\\ 


And for « of 65 years it is (= x 355 X £8.9442:8 


x £8. ase =) £8.313,625, or 81, 6s. 3d. 2. 


—— 5 


1 


E And for a life of 64 years it is (= 1250 x _ x Lg. 3156 


* pp 994.821 = £8. 690,648, or 81. 135. 94. 4. 


1575 


And for a life of 63 years it is (= 125 x 55 x { 9.650,64 


— 69, _ " 7 l. . 
g 49369917 =) £9.053,059, or gl. 19. od. 4 


* 


x 223 x £10.0 0 
1.035 " 437 * 


x 9.7 30, 993 * 49.401, 925, or gl. 8s. od. 4. 


And for a life of 62 years it is 


1.045 


90 


27 ö 


5 


2 


— 
— 


LM WK UT4 Hs. 


for a bf 6s Jenn 3 2 
And life * BA l 4angns 
+&;204 = * 18 FRY 
TT x £ * rg. g. or r 4 . 4 80 
And for "life öf 60 years it is b ty x-{30.j59;829 
039 493 | 
7575 x £10.437;51 K =" Tia lee ber 70% 27. TAX on © 
1. 68. 
7 ONO | 
: | N 464 $ 467 41g, 
And for a life ef ates it (= x {11. 104,074 
24 F-443 $563 7d | 486d 95 4756 , 
— * e. dani $ 144 * 1 
— * £10.800,811 =) £10.435,566, or 100 85. 8d. 4. 
1.935 
XK cc HF —.— 71 © 4 eee eee e lee ad aA 


And for a life of 58 years it is - — 
+38 ] 453 925 16 448831 » 935 489 
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% ' 


* [11-439.566 


La 8 — 


= * Let. 131,553 =] cross n. or 100, 155. . 
bf + Xx 7475 * r 2 ad +, 02 1 oY 3 502 BN 
jo ref 709m 6 = hn 1 
1 
1 111.450, 707 =) £11.063,485, or 111. 15. * 
1.035 
0 495 | F RI 12 ö 
Ach . hag he Pest ee 1 3%! 4 33 e 
And for, a Uf 6 years it is (= . x 522 „ 12.063, 46 
AT hot es, et * 22 l 4 
">. > * 
e * [11781847 =) 2 383,427, or 11, a ds 
AN 5 292 E » 1 5 0 — 
And for a l or en it u (== «34, x barer 
„ie WY 17 933, 5 813 1035 * 5 | 
725 * 12. 100,916 =) {1r.691,801, or 11 135. Tod. © TY 
R And 


— W - 
— I—_ Oo 
- —. — 


— 


— — N 8 * 
* — — — SAL 
- Pry — 
- 
- 1 _ 
- Fa 


-—- 
— ——— — —— — 
. 
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And for a life of 54 years it is (= = vo mew 5% Cin li 
* £14.408,712=) £11.989.093s * 19 94 . 


— 


= 5 


And for a life of it 8 4 8 i298, 
53 years it ( 557 54 £ 999092 


= 277 „Kis. 128,940=) £12.298,386, er 12. jo. ep". oh 


And for a life of 52 years it is (ke i hin 


= . * Cs a6, 1 rn or n _ * 


And for a life of g1 years it ( 560 
for a life of 51 years -e. 


* wx X £13 3341370 ” £12.883,449% or 12h. . bd. 


but 
* 


And for a life of 50 years it is (= 7 . 


= = * be * £13. 183,083, or 130. 3% 84. 


7 


1 05.5 n 888 x „ 183, 
g years it is (= = x" £14.13, 


= —— x £13 966730 =) dis. at g. 


TE 


: * , N * « # 
* # # 1 ö — * * — — 


8 590 
And Tor a life of 48 years it is ("2 1545 2 399, x £1449 * 
y 6 = 7 6 » 
885 27 1645 =) £13 793 by or wy 1.58 10 U i 


, 


LIE. A NN UL 1188. „ £383 


And fbr a — — ws (= 70776 299. x, Caller 


_ cum, mee 1. WIS. - By ATI 


had for 6 M7 6 yrs a __ Fab 


8535 £14:908,709 =) e N 


And for a lte ef 4s pen it is (S gg T0 £15-494-549 


nn X [1543185 = aut * 140. vet! 34. . . 
I, + th 1, 


And for a life of 44 years it is 4 „ A* ee 


7515 08. —_ =) £15.015:669, or 150. 0s. 34. 


And for a life of 43 years it is 6 Wer IST x 82 X £16.015,669 


=) Ve" 303.565 or 181. 6. 114. 


"=> X 115.839.395 


—_ 42 years it is (= "05 * due 
* $26,273 >) dus seg « r 18“. 215. 7. * 


5 | 
6 
And for a Ht 6; mm is | = X IA x £26, $80,939 
— x £16448,598 =) lena. or 1. 27% . 


22 * K 


R 2 DE! And 


Oh 


3 Tl nde 15 bioapoy. ker LOOSE TT 


— 


1 3 — 


—— — — 


— TA — - - * - - 
*** — . CC— CT 8 — W - — 


. _ 
= a — ———— 9 
—— ©. — — * 

” 

- 


— 
— — — 


l Briveipts ef thi Dun 


. And 4 1; 2 g 3 45444 1656 Lb 4d 4 2 
And fbr 2 life of 40 1 it is {= _ X = & a 


T 


1.035 


Aud fbr a life of 39 years it is ( . K x £þ dune 


; "eq 


ah 7 


6535 664 
x £16966,z98 =) Lis nens, or 1615601084," 5, ii 


Aud for a life. of 36 years it is" (= 9 x FE Cf 
„inn * Lis. 649,169, or r x61. 128. 74. * {5 N 


— 


— 


* 


25 5 


= 


And for 4 l of af years it is (= 822 og x 28 x bn am. 


1 


—— . 1535 X {th. 648,927 ®) Eiy-ogaacg,' or 1s; 44. oy *. a” 8 ＋ 
And for a life of 35 years it is — N * = 850 Ces. * 
35 3} Te =) 417. 24606, or 171. . LES _— — 1 
| And for « life of ad fen iis (. 2 x 2 "Cindi 
— | 7 111 « ©. 208, + 1 % — Z "Wi 
A =: x £18.09, 718 =) {t7. 422,915, or * 87. E * - 


. 


And 


And for. « life I ogg you i * (== 1.0 3 8 ——. 


1.035 | 284 


aeg 25 Pen it) i (= or. 5 1— 


727 * 0 8.392,16 =) C. 176, 16, or #54, .. ad. 4 as, — 
1.0 7 CY 


And fon r N is (17757 * Tp e 


48.8656 =) £ or 2. 286 f N 


| = 


a ifs of, go gers tt is 2 


— — - 
29 80.1 he a” raps N Nbrst⸗ 
g cudipen ©) cuedte c Mi et. 1 


2E · 


And for 


Ws LA 


And — : 
n for a lf of 29 years it t is E fern  19:095544 


—U—— — — 


bd £48, digg =) £18.51160 27 105 # 1 
/ | TED 


LE 
— 


And for a © Mt of 28 years, i N in (== * £42 * £19.251,167 


Mee 2 15391 e bie 
015 was 11 £68 4015759» 2 18), 85, 4d. 


Too AAN 4 — 2 
6 


e 


And for Trot 27 years it it is ( 2 250 „ 


AY ——— 2 > ) 105 7 1 
91 018.5417, or 181, 10s, 21d. 4. 


21 a 2 e 20 2595 2 91 „ 12 . 51 uy! [77 '1 — N — 
. % 0 '% + 


bt. A 


And 


eee 1 


mT Ces 416,352 =) ee Wy hu ans. 1 


401,759 


0 
| 
| 
1 
l 
' 


arts "EOS 5 
15 ch life of 26 years is (= nn FTA 5 dg 0 
955,665 . 'or e 


1.035 i 
66 

bor a life of 25 years-it is r 00. | 

ny 4 Ei at 
3 an r £19-486,018 =) a or 16“. 268. 64. *. - 
Ae ber a life of 24 years it is e „ t Gigdizmn | 

I,035 782 
” Tong? a  {; 624.235 — £18.960,613, or 181; 194. 4 0 
And for « u ers 7 rs it is = "LL „ 22 „ 4 
n 8 ( 7515 790 

= rags * Ci 158,480 S) Li9.090,318, or 191. 11. 3 1 
0 And for = life a 21 year i ==> x 299 # 

| of n is (= b rags 55 Ceed. 
1 = 7” 7 £19.888,g11 =) Liga16.339 or 190. 44. 44. 2 1 
4 for « le f Te RE: 79 pls be tp 

il | | JOS VE, | k (=; T7 : oo x £20.216y 
- 774 * bio org bt Lig: 338, 821, or 19h 67 gd. 4+ 85 K 
N | N | -4 * b TITS 1 tha 42 1412 . 

1 | And for a lis of 20 © 8 (= e $68 

| BY years FY (® 1,035 I 577 £10. 105 f 


1 | | 1 Geng 4 
| , "oF 1835 x {10.138,9g0=) £19.45 57.903. or 19 gs. 14. 4; 


And for a life of a9 


— x £20 
1.035 


* 
= 


. 


Aud for. a life 71 7 os 1 85 I _ 2 5 £10.397;560 


— (20.433,426 =) £19-736,778, |6r. 19h 44 


1.035 * 2 "4 .es 000799; .1£\ * g — 


— * * — 980 


\ 


828 
nd for a life of 1 ars it is. n 20.732,78 
A 7 ye * 1 1 9 


45 [10.988,970=) 4 K ö 


- . * 1 


: x 82 | 2 | G8 
ad for a life of 16 tz is £ nl... 20.36 
A a life of 16 years it is ( 7073 * Tie" x £ $1739. 


a= * £20.090,287 = £19. AG, of Ms _ 9a 


* 
* 


And for « life of us years it 


20, me 20.137;1 e iir 
— ae #4 M TR SEG _ ** C9) tn, 


. 


31 


1 x * * 
0 : 1 i , od & # a ” . a - l 
„ p . A " : : 1 1 4 F t ,” * 1 "TC 4 fi 


And for a life" of 16 you it iv (= pd 4-3 


* fa 1.1 137,196 


ef Ban Din 
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- 


bbs x denne =) H or e 90k 15 4 * 


* 
th t, i an bear 2s 0 A Mh dne 2vo0b 
Free © $03 1 £SuUILYS fi 44-553 : a6tg od Sake . 8 ä tt 

n And. for a de of 13 years ir is 9 bree. 
$21 WF 1 5 ö 11 9 1.035 14 
* 4. I 146 = =) £19415 99 or 20. 8 22 een 

1 ork . 30% ar N % FEY! Sik client 15 DINING) 
TP + © e 63, of Warns wr Yavoq org: 90 Vun n 


ss _ th ee, , u, Dru 


15 
1,035 866 


+ =p Rei angie n his % 02006-16625. 4... _ 


ſ 


4 


And for a life of 11 years it is (= Sas RE 

E La; iid „ 24 CEL "FS, 1,035... 872 * 
V 7 ** n * C58 & $2 40 WIS. N * „ Wa tp 1 — . 
* 2 x £21.400,069 =) C20. 676, 395, or 20). 13s. 6d. . 


19 
of - — 9 
„ * ut. , 7 . z oo g F 
= 0 " 5 7 
* - - * 8 , , , 


- 1 . * - 4 % 


. »A. .* * N. 1 Y 872 . 4 

And for à life of 19 years it is {=——— x = „ {21 
29 1 9 7 14.033 80 4 | 

% > 


27375 x £21.479,336 =) £20.752,981, or 200. 155. od. 4. if 


. 5 4 3 * 
7 been 61. dee eb ee 
Cxv. This value of an annuity of one pound for a life of 10 ft 
is ſomewhat greater than that which was found for it in Art. 94, wid 
was (20.3923. But the difference between them is but ſmall, bring 
only r 1 of A younth, px (240% .013;53', ot) $:295,440 of a penn, 
or about three pence, farthing, upon the ſum of twenty pounds, fifie 
ſhillings. They may therefore pe canſidete e each oth 
and conſequently as affording a proof of the agreement of the two Wifſeten 
methods of calculation by which they have been obtained, and a confims 
ation of their truth. Which of theſe two values is the more exact, 1% 
not know; but I am inclined to think it is this laſt, which wet have ju 
now obtained by means of * the repeated application of the expreſia 
—— x ppg x EPI , £20236 he98 1.) And it n aha 
does exhibit the value of the ſaid annuity more exactly than the other 
number 420.73 2 it is eyident that the values of the remaining annuitd 
For fives of che age « 97 Þ 7 6, 5, 4 und 3 years; will be-ſomerts 
greater than they "We fond to be in Arr. 103, 104, -105, and 106. | 
order, thergtoge, o matte che table of thele values (which we have be 
compured,) uniform and regular throughout, I ſhalt compute the yalus « 
an annuity of one pound for lives of 9, 8, 7, 6, 5, 4, and 3 years of 4 
a 
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ime by means of the expreſſion I „ £_: 227 
cond time by * } 1535 F 1＋ e upon. 
ſuppoſition that the firit value of YL, or the valve of an annuity of one 
ond for a life of the age of 10 years, is = £20.752,98t. This may be 
ne in the manner following, | | 

Fa 


CXVI. If / is = £20.752,98 1, we ſhall have i+/|L = £21.752,98 1. 
ad in this caſe P is = 880, and P-þd is = 890. Therefore the Ka » "a 


P 3 1 880 | 
2 will be = — 

035 _ P- rd * 1+/£ * 1.035 * 890 * 421.752.981 

= ye X £21.508,56;) = £20.781,222 or the value of an annuity 

one pound for a life of g years is £20.781,222, or 20l. 155. 5d. i. 


C XVII. And in like manner the value of an annuity of one pound 
I 


1.033 


x à life of 8 years will be (= . 71 * = * £21.781,222 = 


[11.491,449 =) £20.764,685, ot '200. 164. 3d. 4. 


And for a life of 7 years it is (== 25 * 2 x 21.764.689 


And for a life of 6 years it is = x25, 21.729.912 
11 ( 1.035 930 1 OG 


77 


And for a life of 5 years it is 7 5 * — x L21636, 349 


N X £21,245,152 — £20.526,7 16, or 201. 105. 6d. +. 
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„ MEET | Ws 
And for a life of 4 years it is (= . x 23% x! fa, 
I 


= —— Xx £21.038,481 =) £20.327,034, or 200. 65. 64. 4, | 


"4 - * 
3 
1 035 1 


4313+ 1» & 


»£ 


. 


And for a life of 3 years it is (= 5 X 155 * C2 1.3275 
„ | ere 


9 x £20.687,222 "7 54, or 191. 196. gd, 


CXVIII. Having now compleated the computation of the values d 
an annuity of one pound a year for every year of human life from the a 
of 93 years down to the age of 3 years, incluſively, I ſhall proceed to rang 
them in a regular ſeries or table, and ſhall expreſs them (as I have hithem 
done) both in decimal parts of a pound ſterling, and in pounds, ſhilling, 
and gence, And, that the rate, or degree, at which they increaſe, « 
decreaſe, in the different periods of human life, may appear the mor 
readily, I ſhall ſubjoin to them a table of their differences, expreſſed like. 
wiſe in a double manner, to wit, in decimal parts of a pound ſterling an 
in pounds, ſhillings, and pence, This table is as follows. 


L 1 FR 


71 


F lives of perſons of 
by 
| Wobabilities of t 


» 0 „„ - eee + 


waining the values of an annuity of one pound feerli! ng 4 p year for the 
ages from the age of 3 years to the age of 93 
years, incluftbeſy; computed from Monfieur de Parcieux's table of the | 


duration of buman life, por a * that the 


» 4 OOO © eos gpm a itn ͤ K +. . " 6 
. a - 


„ 
9 2 1 
* 0 — 
19 1 0-0 * I 
+ . * 
. . A 1 


—— 


s 


1 


Www ——w A e w 


L i 
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P 5 


intereſt of nne is 31 WF Cent. | ede 
Ro 154 | | 
Years Values of an r of „ 2 of the Doorn of 
annuity of ore . the ſaid da- Same annuity, the ſaid was 
Y | grand is deci- lues. | in pounds, Bil. lars. 
Age. mal 8 of a lings, and pence. 1 
poun TA "2 1 1 . 
Halls 25 i * £ . . K „ 4. 
3 19.957,65 V | 19 19 9 
0. 339,380 6 0 6 9 
4 20.327034 | | 1 20 6 64 
| - 9-199,682 | C k 0 4 © 
5 | 20. 526,716 « | :-:- 41 $0 0 6h . 
"0 0-149,033 | | £50,009 3 Fa 
6 20.656;349 | j 20 13 11 
W ö 0973-563 | id. a 3 BY 
7 |. 20.729,912 | 20 14 7 
211 of 0.034,773 1 0 o 82 
8 | 20.764, 683 | 4 20 ; 34 
oo 9.0 6,537 Ee 529 4 
9 20.78 1,222 on 20 15 7F 
. n | ; oO 0 64 
10 20.752,981 | , 80 '15 o! 
; dhe 0.06, 386 3 l O 1 64 
11 | 20. 676,395 1 20 13 6 EE 
- | -0.128,057 | 0 2 6x l 
= 20.548,338 of 20 10 11 4 
| 1 0.132, 439 1 BW. 2 74 |. 
13 | 20,415,899 | | 20 8 33 i 
42 | 0.136,985 o 2 6+ | 
14 J 20. 278,914 20 5 7 * 
| | 0.141,720 | | © 2 10. - = 
I5 20.137,194 _ IP $7 | 
Te 0.146,579 | o 2 115. 


" 
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0 Years Values of an \ Differencesof I Values of the | 
of * anmity of one the ſatd va- Jame annuity, 
pound, in deci- lues. in ds, Sil. 
Age. mal parts of 2 | _ lings, and pence. 
pound. 
wat doh 50 £ 7 NL. eh | 
16 19.999,615 YN” 19 19 94 . 
0,126,876 th 
17 | 19.863,739 3 1987 $3) 
8 0,130,961 . 
18 19.732,78 19 14 74 
| 0.135,218 ee 
19 19.597560 19 11 114 
FOE, - | 0.138,657 e 
20 [19.457.903 19 9 14% 
I 5.119, 082 
21 J 19.338,82 19 6 92 
| | 0. 122,482 5 
22 19.216,339 | | 19 4 4 
o. 126,021 | AA: |. 
23 | 19.090,318 119 1 94 
3 0. 129,705 | 4 
24 {| 18.960,613 _— 19 21 
Hep 0.133,543 LIN 
25 [18.827,70 18 16 61 
0.137.542 
ve 26 | 18.689,528 | 18 13 91 
0. 141,711 
27 [18.847.817 ease po 114 
o. 146, 058 * 
28 [18.401,79 TR 18 8 oF 
| . 150, 592 a 
29 18.231167 2 1 13 5 oz q 
o 135,32 | 
30 18.095,844 2 18 1 33 __| J 
— o. 160, 262 6 3 
3: | 17.935,582 | 17 18 83 
| | 0.165,420 | 3 
32 17.770,62 W | 
| 0.170,808 | 3 
33 | 17+5994354 -L +95 22 212 
6.176439" f- i 5 3 
34 17.422,915 £49 8 44 
0.182,327 1074 3 
35 | 17.240,583 0 '46' at 
| 0.188,485 | | 3 


LI 


* 
i. 


——... 
_— 


—_ 
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15.052, 103 
16.857,44 
16.629, 189 4 


16.392, 655 
16.147567 £ 
15.892,297 a! 
15.580,939 j 
15:303,763 


=4 
£ 


0.194929. | 
A | 

0.227.985 ** 
0.236,34 | 


fy 


0. 311,358 


15.01 6,669 J 
2 ere | 
144041549 

14-105,200 
13.793.859 | 
134944425" "1 
13.163.583 i | 
12.883,449 
12.596,296 | 
12.298, 386 | 


| 


11.989,093 


| 


-,a 
CY 


0.245,488 « $1 


— 


o. 277, 76 


* 8.094 


; 0.299.549." 


E. 


* . 
I5 1 + = 
17 10 
; 


15 11 74 


7 "OT 


15 | 0 34 


0 287,153 2; 


0.297,910 


11.69 1,901 r þ 


0.311,71 | 
o. 299.349 | 
0.31 1,3414 
6.299.434 A. 


82 


0. 311,342 
o. 299,634 


o. 30g. 293 E. 
0.297,292 


— 
Ms 


0.308,374 | 


a-_— 
* 


14 14 3+ 


14 8 


' 


13 | 9 104 
13 3 8 

12 17 e82,| 
32 31 02%; 
12 |5 111 | 
17 19 9 
11 13 10 


4. 

3 1c 
[i 
4 ur 
5 15 
4 44 
5 6þ 
5 9% 
"41 
6 22 
5 114 
6. 21 
6 o 
6 24 
12 
5 9 
5 114 
6 25 
5 114 
6 2 
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Tears 4 Values of 4 
* . , A - 
Age. mal 7755 of. 4 en. ET N 
| pound 1 Lune 
* . £ <4 & - 
56 1.33% 
01 | 
57 bas 
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CXIX. Ia the foregoing. table it may be obſerved that the differency 
of the values of an annuity 7 one pound for the Wert ſucceſſive yea 
of age in human life, (which are ſer down in pounds, ſhillings, and penc, 
in the fifth column of the ſaid table,) vary gradually, by increaſing 
decreaſing, within the limits of 4 pence on the one hand,-and-9-ſhilling, 
and 6 pence, half-penny, on the other; the leaſt of them, (which is dhe 
difference of the ſaid values for the ages of 8 and g years,) being 4 pence, 
and the greateſt of them (which is the difference of the ſaid values tor the 
ages of 64 and 65 years,) being 7s. 64.4. And, between theſe limit 
they vary, in ſome places by 8 and in others by decreaſing, 
(while the years of life increaſe,) by the ſmall differences of a penny, tw 
pence, or three pence, for the moſt part, and in a few places by ſix pence, 
or ſeven pence, or, at moſt, eleven pence, excepting only the beginn 
of the table, between the ages of 3 and 12 years, in which they d 
(while the years of life increaſe,) by differences of 25. 94.4, ſeventei 


pence, and 13 pence, halfpenny. 


: 


» 4 


CX. This obſervation may be of uſe in computing other tables of 
this kind according to other rates of intereſt, by enabling the computer 0 
detect in good time any error he may happen to have fallen into in the 
courſe of his arithmerical operations. Thus, for example, if in computing 
the value of an annuity for a life of 60 years by means of the expreſſion 
1 P 
X 


I 450 — 
1.035 P+d *r. or 1.035 * 463 a £1 149.759.629, , 


! 88 * = x £10.759,829, I had found the ſaid value to be 
10. 154, 74, inſtead of C10. 104,74, that is, 104. 37. 1d. inſtead of 
101, 25, 14, I might have ſoon diſcovered that I had made a miſtake in 
the calculation, by ſubtracting from this value the value of the kkejannvuity 
of one pound for a life of 61 years, which I had before found to be 
L£9-759,829, or 91. 155. 2d. 4, and then comparing the remainder, or 
difference, with the foregoing differences between the values of the ſame 
annuity for lives of 61, 62, 63 and 64 years, all which I had before com- 
puted. For I ſhould then have found that this laſt difference, (or the 
excels of 101. 35. 1d. above 91. 155. 24.4,) was 76. 10d. ;' which 
exceefls the difference next preceeding it, or that between the values of 
two annuities of one pound each for lives of 6: and 62 years, (which is 
75. 1d. a,) by na leſs a ſum than 9 pence: whereas that difference 
(75. id ,) exceeds the next preceeding difference (which is 65. 114.5) 
by only-2 pence ; and that difference-(6s. 11d. 1) is exceeded-by-the-next 
preceeding difference, to wit, 7s. 3d. by only 3d. 4; and this laſt difter- 
ence, (755, zd) is excerded by the next preceeding difference (which 1s 
7. (d. , by only 3d. J. Now cach of thele three differences of the 

Oe; differences 


x;Aerences ſet down in the table, to wit, ad. 3d. 2, and 3d. 4, is much leſs 


ſerving the uncommon magnitude of this laſt· mentioned exceſs, have been 
ed to ſuſpect that the laſt-found difference, 75., 10d. 3, was greater than 
the truth, aud conſequently that the number found - for the value of an 
nnuity of one pound for a life of 60 years, to wit, 101. 35. 1d. of 


he ſaid annuity by means of the expreſſion | * * ts £10.759,829, 
a ''J, 3 BE 4 | a b a #71 

and ſhould have diſcovered my miſtake, and have found that the true 

alue of the ſaid annuity for a life of 60 years was not £ 10.1 54,074, but 


3 Fan I SY eee 


or a life of 61 years (which is 91. 15s. 24.4) by only 6s. 10d. 2, which 
exceeded by the next eeding difference, to wit, 75, 14.3, by only 


niſtzkes I had fallen into in computing the foregoing table. 


* * 
. * 


* 
% 1 


cxxXl. 1 here is, however, another and mote accurate method of 


8 8 Fs 28 


f the values of life-annuities by means of the expreſſion above · men- 


quires conſiderably more labour than is neceſſary to the making of ſuch 


ng the truth of theſe computations is ſo great, that, I think, all perſons 
ho undertake to compute tables of the values of life-annuities by means 


8 FAS. & 


o the Society of Equitable Aſſurances on Lives and Survi 
etul and learned treatiſe, intitled, The Doctrine of Annuities and Aſſurances 
Lives and Survivor ſhips, ſtated and explained; which was publiſhed in 
courſe, > 0 ol 


7 8 112 
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than 9 pence, which is the exceſs of the new difference, 76. 10d. 2, above 
the next preceeding difference, 76. 1d 4. I ſhould therefore, upon ob- 


0.154.074, Was too great. And upon this ſuſpicion, ſo ariſing from 
the compariſon of the ſaid differences in the fifth column of the foregoing, 
table with each other, I ſhould have reviſed the calculation of the value of 


10. 104, 074, or . Tod, 28, 1d. And this number there is no reaſon to 
puſpect of being erroneous, becauſe it exceeds the value of the like annuity 


2 pence, And in fact I did in this manner diſcover and ſet right ſome 


ſcovering the errors that may have been made in computing ſuch tables 


oned, as ſoon as they ariſe, and conſequently of confirming the truth 
ff the computations, when they have been rightly. performed. But it 


table of differences as is above ſet dowu. Yet its uſefulneſs in aſcertain- 


of the expreſſion above-mentioned, would do well to undergo that labour, 
nd to examine and correct their calculations by it. It is given, and 
xplained, and illuſtrated by examples, by Mr. William Morgan, actuary 
— in the 
38th, zyth, Goth, &c.—-73d, and the 212th. and 213th, s of his 


Kavo in the year 1979, and printed for T. Cadell in the Strand. And. I 
ropoſe to make farther mention of it in the ſubſequent part of this 


, ” « * 5 . * - * n * * 
1 AE = ä , 
mY — 0 4 „ 10 7 b o A q F . . . % +4 - s # I. P - 
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Of certain ir- 
regularities in 
the increale 
and decrz:aie 
of the differs 
ences in the 
ſoregoing 
table. 


differences to be as follows. 
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CXXII. But, though the obſervation made in Art. 119 Concerning 
the differences ſet down in the fifth column of the foregoing table, to yi 
that they increaſe, or decreaſe, in different parts of the table, by ſmall and 
almoſt equal increments or decrements, be true in general, yet it is liah| 
to ſeveral exceptions. For it. may alſo be obſerved, that, in ſeveral Places 
in the ſaid table, the ſaid differences, after having increaſed or decreaſed 
almoſt regularly, or by nearly equal increments or decrements, for. ſeveri 
years together, do, on a ſudden, increaſe, or decreaſe, by a much larger 
increment, or decrement, than before; after which they again increaſ, 
or decreaſe, as before, in a nearly regular manner, or by nearly equi 
increments, or decrements, for ſeveral more years together; and then 
again receive an uncommonly large increment, or decrement. Of this i 
will be proper to give ſome examples: and in examining theſe difference 
with this view, it will be moſt convenient to proceed in the order in which 
the values of the annuities ſet down in the foregoing table were computed, 


| 
( 


— 


that 1s, from the older lives to the younger. 


Now, if we begin. this examination from the ape of 41 years and con- 
tinue it upwards to the age of 19 years, we ſhall find the variations of theſe 


From the age of 41 years to the age of 37 years theſe differences ar 4 
55. 1d. 4, 45. 11d. 45. 8d à, and 4s. 64.4; which differ from each of 
other by only 24.4, 24.4 and 2d: and then, from the age of 37 years to * 
the age of 36 years, the difference is 33. 10d. 4 which is leſs than the of 
next preceeding difference, 45. 64 4, by the much larger ſum of 8 pence, to 
inſtead of 2d. or 2d. 4. After this; from the age of 36 years to the age er 
of 32 years, the differences are 33. gd. , 35: 7d. 4, 34. 6d. , and. 34. jd, of 
which differ from the next preceeding difference, 386. lad. 4, and -from an 
each other by the ſmall ſums of 14:4, 14.4, 14.4, and 3d. 4. And thu in 
far, that is, from the age of 41 years to the age of 32 years, the fad of 
differences have continually decreaſed from 5s. 14:4; to 34. zd. But ben liv 
they increaſe for one year, to wit, from the age of 32: years to the age 83 
of 31 years, and then decreaſe again for the next 11 years, or from the ot! 
age of 31 years to the age of 20 years, and then the ſaid difference in- ye. 
creaſcs again from the age of 20 years to the age of 19 years. From the the 
age of 32 years to the age of 31 years the ſaid; difference increaſes: from the 
33. 3d. to 35. 54.4, and therefore differs from the value it would have hat ye. 
if it had gone on decreaſing as before,. (which would have been about 3 72 

by about gd. 4. And from the age of 31 years to the age of 20 w ot 
the ſaid differences are 34. 2d. 4, 34. Id., 33. od. , 24. 11d. (25 106, age 
25. 9d. 25. 8d. 25. 7d. 2s. 6d. J, 25s. 5d. 2, and 25s. 4d. I;. wh che 
decreaſe continually, and differ from the next preceeding difference, of 
35. 54.54, and from each other, by the moderate decrements of 34 66. 
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14.4, 14. 1d &. 14. 1d. 1d. 1d. od., 14.4, and od. 4. And, from the 
age of 20 years to the age of 19 years, the ſaid difference (inſtead of 
decreaſing, as it had done for the preceeding 11 years;) increaſes from 
2. 44 5 to 25. 9d. Z, or by an increment of 5d. , and therefore is greater 
than it would have been if it had gone on decreaſing as before, by about 
6 pence, or 7 Pence, LEY CARBON ue 14+] a pon 


And the like irregularities, or inequalities, in the variation of theſ 
differences may be obſerved in other parts of the ſaid table. f 


CXXIII. This irregularity ſeems, at firſt ſight, ſtrange and unaccount- 
able, and (agreeably to what has been obſerved in Art. 119, 120) may 


give room to A ſuſpicion that the values which increaſe, or decreaſe, by 


theſe uncommonly large increments, or decrements, have been erroneouſly 
computed. And yet I am perſuaded, from the care I took in the compu- 
tation of them, that they are not erroneous. But, I believe, it will be 
generally found that this irregularity is owing to the variations in the de- 


Of the cauſe 
of many of 
thoſe irregu- 


creaſe of the numbers of perſons who are repreſented, in Monſieur de larities. 


Parcieux's table above-mentioned, as living at the ends of the ſeveral 
ſucceſſive years of human life, For it is remarkable that, in ſeyeral parts 
of that table, the number of the perſons who die in the ſpace of a year 
continues the ſame for ſeveral years together, and then changes to ſome 
greater, or leſſer, number. Thus, for example, from the age of 11 years 
to the age of 16 years 6 perſons are repreſented in the ſaid table as dying 
every year; the numbers of perſons repreſented there as living at the ages 
of 11, 12, 13, 14, 15, and 16, years being 872, 866, 860, 84, 848, 
and 842, reſpectively; which numbers differ from each other by 6. And, 
in like manner, from the age of 16 years to the age of 20 years the number 
of thoſe who die every year is 7; the numbers of perſons repreſented to be 
living at the ſeveral ages of 16, 17, 18, 19, and 20, years being 842, 
835, 828, 821, and 814, reſpectively; which numbers differ from each 
other by 7. And afterwards, for 17 years together, from the age of 20 


years ro the age of 37 years, the number of thoſe who die every year is 8; 


the numbers of perſons repreſented as living at the age of 20 years and 
the ſeveral ſubſequent ages of 21, 22, 23, 24, 23, &c. years, up to 37 
years, being 814, 806, 798, 790, 782, 774, 766, 758, 750, 7427, 734» 
726, 718, 710, 702, 694, 686, and 678; which all differ from each 
other by 8. And for the next 9 years, or from the age of 37 years to the 
age of 46 years, the number of thoſe who die every year is again only 7 
the numbers of perſons repreſented in the ſaid table as living at the ages 


of 37, 38, 39, 40, 41, 42, 43, 44» 45, and 46, years being 678, 671, 


664, 657, 650, 643, 636, 629, 622, and 615, reſpeRively z which differ 
from each other by 7. And the ſame thing may be obſerved in other 
parts 


T 2 
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parts of Monſieur de Parcieux's ſaid table, and likewiſe in Mr. Kerſſebooꝶ 
table above-mentioned and in Dr. Halley's Breſlaw table, and in all ogg 
tables of the probabilitics of the duration of human life that have em 
been publiſhed. | ns e E.] 1 


1 4 


Now it will be found that the extraordinary decrements and, incremeny 
bove- mentioned in the differences which are ſet down in the fifth colum 
of the foregoing table, happen, for the moſt part, in thoſe years of huny 
life in which the number of perſons who die in the ſaid years, increaſes g 
decreaſes, or varies from the number of thoſe who died in the year nex 
preceeding. Thus, for example, we have obſerved that, from the age 
41 years to the age of 37 years, the ſaid differences decreaſe from 55s. 1d. y 
45. 64.3 by the moderate decrements of 2d æ, 24.54, and 2d.; and during 
the ſame period we find in Monſieur de Parcieux's table of probabilities 
that the number of thoſe who die every year is always the ſame, to wit, 
But in the next year, or from the age of 37 years to the age of 36 em 
the correſponding difference in the fifth column of the afore ſaid tables 
35. cd. 4; which is leſs than the next preceeding difference, 4s. 64.3, by 
the much greater ſum of 8 pence: and in this fame year the number d 
pe.icns that die in the courſe of a year (which from the age of 46 years 
the ace of 37 years had been conſtantly 7 in a year,) is increaled to! 
wich occaſions an uncommon increaſe in the value of 4 in the denony; 

1 a en 
7.035 * PQα¶ X 177 
which expreſſes the value of the next younger life. By this uncommm 
increaſe of 4 the whole denominator P receives alſo a greater inceit 


nator of the fraction 75 5 in the expreſſion 


than uſual, and conſequently the whole fraction 51 7 and therefore il 
the whole expreſſion 7975 * _ * 22 fs becomes leſs than i 


would have been if d, or the number of perſons dying in the year, hal 
not increaſed to the number 8, but had continued to be 7, as it had bee 
for the foregoing 9 years, or from the age of 46 years to the age of 3 
years. Therefore the value of the annuity of one pound for a lite of 3 


years (which is equal to the ſaid expreſſion — * 8 * U 


1.333 PFI | 

will be leſs than it would have been if d had continued to be equal to 7 
inſtead of becoming equal to 8. And hence it comes to paſs that tle 
excels of this value above the value of the like annuity for a life of 3 
years, is leſs than it would have been if d had continued to be equal © 7; 
or that the difference 35. 10d. 4 is 1:{s than it would have been, if d ha 
continued to be equal to 7, and conſequently that it falls ſhort of the pre 
ceed.nz, difference, 4s. 6d. à, by the uacommonly large decrement « 
$ be. cc. | 5. os; 


nce 
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And in the ſame manner we have ſeen that from. the age of 31 years to 
age of 20 years the ſaid differences continually decreaſe from 35, 5d. 2 
10 25. 44 4 by the moderate decrements of 3d. 4, 1d.4, 1d. 1d. , 1d. 1d. 
14. 14. od. J, 14:3," and od. ?: and during the ſame period of time we 
find in Monſieur de Parcieux's table of probabilities, that the number of 
hoſe who die every year {48 which is denoted by the 1 in the deno- 
_— — * JA 035 P 8 
is always the ſame," to wit, 8. But in the next year, or from the age of 
20 years to the age of 19 years, the ding difference in the fifth 
column of the aforeſaid table; is 25. 9d-4y Which is not only not leſs than 
he preceeding difference, 28. 4d. I, by about a penny, (as might have been 
xpected from à view of the aforeſaid decrements 3d. 4,. 14. 4, 1d. 14 4. 
1d. 1d. 1d. 1d. od. A, 1d. , and od. 4 of the next preceeding differences, 
but exceeds it by gd. , and conſequently is greater than might have been 
xpetted by about 6 pence: and in, this ſame year, or from the age of 20 
years to the age of eig years, the number of perſons who-die-in_the.coutle 
of a year (and which from the age of 37 years to the age of 20 yeats had 
onſtantly been 8 in à year) is diminiſhed to 7 which occaſions a lefs 


A8 2 S = 


3 fs & 8. 


5 


* > 
AS as” 


* aiminution than: uſuil in the denominator of the Fraftion 5e 4 in the ex- 
och 1 8 ics P 8 0 15 OY \ 2 Ii ' Pro ects 7411 9 Wa: rigen 
weſlion ——<<= . 1 * hich every new vale is deriy 


der, Hence it comes to paſs that the ſaid expreſſion 755 5 * 2 


777, . (which is equal to the value of an annuity for a life of 1g 


ears,) is greater than it would have been if d ha not. decreaſed to 75 
dut had continued to be equal to 8, as it had been for ſeveral years before; 


wy TW conſequently the ſaid value of an annuity for a life of 19 years exceeds 
bee be value of an annuity for a life of 20 years by a greater difference than it 
f 3 ould have done if d had continued to be equal to 8, and the ſaid differ- 


nce, to wit, 2s. 94.4, inſtead of being leſs than the precceding difference 
. 44.4, by about a penny, exceeds it by gd. 4. .d 


HER 4 $ 


* 
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* CXXIV. We have ſeen in the foregoing article that the uncommonly | 
ay reat increments, and decrements-of the aforeſaid differences, (which are ſer 


own in the fifth column of the foregoing table,) are often occaſioned by 
orreſpondent changes in the number of perſons who are repreſented in 
lonſieur de Parcieux's table of probabilities as dying in a year, or 4 wn 

94 35 | "or 973 number 


142 e Prizcifles/of tb Dehnel of 
d renn ee: ITE rene Pact; 422 * 4 


n : Ms; 34% * 43 


4M ©1233 P . Ty” | 18 * S AA:: „een ine N 1 dd e (7 
773 P , But chen ale Hmepmes', happen wider 
17 from the age d 


any ſuch change in the value of 4. Thus, for example, rom 
36 years to the age of 32 years, the differences in the ſaid fifth column an 
35 94. 2, 35. 2d. à, 34. 6d. and 38. 3d. which all decreaſe by the mg. 
rate decrements of 1d. I, 14.4, and 3d. 2. But in the next year, or from 
the age of 32 years to the age of 31 Fears, che difference is 35. 50.1, 
which is not only not Jeſs than che next preceding differente, 35. 3d. U 
about 3d. (as might have been expected from the courſe of the'foregoing 
decrements,) but exceeds it by the ſum of 2d. 2, and cherefbre is er 
0 pence, 


than it might have been naturally expected to be by about 3d. 4, or 6 
And yet the number of perſons who die between the ages of 32 and 31 yea, 
is the ſame with that of thofe who die between the ages of 33 and 32 year, 
and between the ages of 34 and 33 years, and of 35 and 34 years, and of 
3 35 years, and of 47 and 36 years, to Wit, 8. How to account 
for this, and the like uncommonly great variations in the faid difference, 
when there is no correſpondent change in the number of perſons repreſented | 
in the table of probabilities as dying in the ſpace of a yeat, I do not know, 
But thus much, I think, we may ſafely conclude, to wit, that, as it oftex 
happens that an uncommonly large decrement, or increment, of the dif, 
ferences in the ſaid fifth column of the foregoing table, is occaſioned by 
a change in the number of perſons dying in the year, correſponding u 
ſuch difference, there will always be reaſon, whenever ſuch uncommoth 
large decrement, or increment, of the ſaid differences is obſerved, and 
there is no change in the number of perſons dying in the correſponding 
year of human life, to occaſion it; — I ſay, there will always be regſon in 
theſe caſes to ſuſpect that ſome error has crept into the calculation, and it 
will therefore be prudent to re-examine the operations of it with great care, 


O the decrements of human life, 


-- CXXV. The numbers of perſons repreſented, in a table of the pro- 
babilities of the duration of human life,” as dying every year, are called 
by many writers on this ſubje& the decrements of human life. And, be- 
cauſe. theſe decrements continue the ſame for ſeveral years together, in 
ſeveral different periods of human life, it is ſaid by theſe writers that human 
life waſtes, or decreaſes, uniformly, for ſeveral years together, in ſeveral of 
its ſtages, or periods ; the numbers of the perſons living at the ends of the 
ſeveral years in each of the ſaid ſtages, or periods, (if reckoned from the 
younger ages to the older,) forming a regular, decreaſing, arithmetical 
progreſſion. Thus, for example, the numbers of perſons living at the 


ſeyeral 
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yeral ages of 20 years, 21 years, 22 years, 23, 24, 25, 26, 27, 28, 
9, 30, 31, 32, 35 34, 35» 36, and 37, years according to Monſieur 


5 Parcieux's table prob abilitiesz form the fallo . regular, q in 
-chmetical progreſſion, in which the common difference of the neu 


s, to wit, $145 896 f 798 + 9 ＋ 782 +.774 +766 +7 
150 + 7427+ 334 ＋ 226 5.748 ＋ 210 ＋ 702 ＋ 69 468 
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CXXVI. To make the courſe L. theſe decrements in the different 
deriods of human life more apparent, it will be convenient to preſent 
pain to the reader's view the above · mentioned tables of probabilities of 
Mr. Kerſſeboom and Monſieur de Parcieux, and to ſet down in a ſeparate 


nted column, adjoining tor that whieh exhibits the numbers of the perſons 

eo living a the ends go? the ſeyeral ſucceſſive years off human life in each 

often able, the numbers of. the perſans who have died in the next preceedi 

Fro year, Theſe tables will then be as follþws, - - " ; | ting 
| Ont | © 1 5 * | | 2 
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2 Being the foregoing table of probabilities of Mr. Nen cho, ale 
ſet down in page 4, together with the numbers of the perſons din 
in every year, or the decrements of human life, ſet down ii a 
>. 1 adjoining column. 3 5 | * £3 „ I Ee ALS EOS : 
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ting the foregoing table of | probabilities of Monfieur de Parciews, 


above ſet down in page 6, together with the numbers of the perſons 
in every year, or the decrements of human life, ſet down 


V. 
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IF Perſons dying Years Perſong © Perſons ering 
was || of | in | er 
ments of bu- Age. ments bu- 

| SED ons: E 7 » Y 4 — — — 
1000 11 18 828 
| . 30 0 7 
970 19 821 
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18 | 8 
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Application 
of the ſaid re- 
mark 'to the 
putpoſe of 
abridging the 
oomputations 
of life-annui- 
ties, when per- 
formed in the 
method de- 
icribcd in Art. 
86. 


Now this ſeries may be divided into ſeveral different ſerieſes, in ſome d 
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A remark on the decrements of human life in the foregoing table o 
. Kerſſeboom and Monfieur \ de Parcieux. | 
XXVII. It appears from the foregeing table of Mr. Kerfleboon 

that in ſeveral different periods of human life, from the age of 12 years y 

the age of 80 years, the decrements of life, or the numbers of perigy 

dying in a year, continue the ſame for five, ſix, or ſeven, youhe together, 

and in one period for twelve years together, namely, from the age of 6; 

years to the age of 75 years, in each of which years the number of perſom 

dying is 14. And it appears in like manner from the foregolng table d 

Monſieur de Parcieux, that in ſeveral parts of human lite, from the age d 

11 years to the age of 80 years, the decrements of life, or the number 9 

perſons dying in a year, continue the ſame for four, five, or eight, yen 

together, and in one period for no leſs than ſeventeen years togethe 
namely, from the age of 20 years to the age of 37 years, in each of which 
years the number of perſons dying is 8. . Now by the help off this obſer 
vation we may in ſome degree abridge the labour of computing the yalue 
of life-annuities, when thoſe values are not derived one from the other by 


of th Mon 1 x 


ſeparately in the manner deſcribed in Art. 86-and exemplified in Art. g 
by the computation of the value of an annuity ne pound for a life d 
the age of 10 years. For it is there ſhewn that value of an annuiy 
of one pound a year during x years, in caſe a perſon aged N years ſhall f 


£ A 

long live, 1s equal to 2 x the ſeries — + ws - Land T + dec 
7 5 r 7 | 71 , N 0 

f | | - ; a IC 

+ = ＋ = 2 5 ＋ &c, continued to terms, or to the term 8 * 


which the numerators of the terms will, (as appears from the foregoing 
obſervation) decreale by equal differences, or form arithmetical pm. 
greſſions. And where this happens, the ſaid leſſer ſerieſes may be ſummed 
in a more ealy and expeditious manner than by, firſt, computing the values 
of every ſingle term in them, and then adding them all together into one 
ſum, as was done in Art. 94. For the denominators of the terms of thek 
ſerieſes are the terms of a geometrical progreſſion, and decreaſe continually 


in the proportion of L to 1, or of 1 tor: and where the terms of a ſeries 
| 7 


conſiit of fractions whoſe numerators form an arithmetical, and tbei 
denominators a geometrical, progreſſion, the ſum of the terms of ſuch 
ſeries may be found in a compendious manner, without an actual col 
putation and addition of them all together, by a method not unlike nat 


explained above in Art, 80 and 81 tor finding the ſum of the terms * 
o 


term 
com 
by ; 
the 

met} 
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4 4 1 "VO. * - | r Fl I "I. 1 et. | 
19 imple geometrical progreſſion, (luck as _ TI 3 5 = : x = 


.rieſes, conſiſting of terms whoſe numerators form an arithmetical, and 
Jenominators A trical, progreſſion, from the aforeſaid method of 
umming A imple geometrical progreſſion, I will now endeavour to 
xplain. debt | | Wy 


x 
. 
by: __—_ 922 * — \ * 


Df the ſummation of a ferien of | frattions, conſling of a given number 
of terms, whoſe-numerators form a-decreafing arithmetical progreſſion, 
and denominators an increaſing geometrical progreſſion. | 


CxXXVIII. Let a, ＋ 2 d, ＋ 4 — 24, + 4— 34, + a — 44, 
a— 5d, + 4 — 6d, &. be a decreaſing arithmetical progreſſion, 
onſiſting of any number of terms denoted by the letter y. Then, it is 


ident, its laſt term will be 4 - — i x d. or a—|nd d, or a—nd 
+ 4, | 


rt. 9; 5 

life of In the next place let 1 be any quantity greater than 1, and let 
nanu I I I "* Be op I; I 1 | 

all 10 ET 3.4 7 * =x 1 7 + = T &c. be a geome- 


rical progreſſion conſiſting likewiſe of » terms, which, it is evident, will 
decreaſe in the common ratio of 1 tor, The laſt term of this ſeries will 


* 
2 ; I 
evidently be- 
Yu 1 
75 . | i 
me of L. let the, fms of his, (latter, or. geometrical, progreſſion, 
going 


I I I I 1 I 
multiplied into the correſpondent terms of the arithmetical progreſſion, 


_ TSA E Som 4% 54, 4d. 
e c. d + d, and we ſhall thereby form à third ſeries, which 


| | Wi —d 4-2 44 44 
inuay vill be as follows, to wit, 1 = C222 ＋—— 4 * ＋ — 
a "7 7 vonne OY 1 2 949907 171579; oft Golde naht, 
4 — 54 42 — 6d I- d- 
T 2 + + &c. > rm n Now 1 the ſum of the 


my 77 Fi 
terms of a compound ſeries of this form may be obtained without actually 
computing every ſeparate term in it and then adding them all up together, 
ly a method derived from that given in Art. 80 for finding the ſum of 
tte terms of the geometrical progreſſion A +B -+- C ++D TE. This 
method may be explained as follows. 

| CXXIX. The 


The manner of deriving ſuch à method of ſumming theſe compouùd 
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* .CXXIX. The foregoing compound ſeries, may 
following ſets 505 * to wit, N 
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And, fourthly, all the lines of derms except-the two laſt, (which: confi 
pf only two terms and one term,) are geometrical progreſſions whoſe 
rms decreaſe in the common ratio of, 1'to r. y: they: may. be. 


ummed by the application of the g 44 —B 2 given in Art. 80 


| han of the terme r the e mm ee 
D | — 9 


OO 0 —— 123 ” _ o 


| 7 4 * 


— — —— — 


+= +5 — ＋ —  +&c. +5 we ſhall 


1 | 7. wm 


; and BE will be Sn ©, and AA—BE will be 


77 N 

75 1 (= Eee ees] = — 120046, | and A-; will be 
a 

7 


yuÞ+2 mt 7 I 


m_ (== $94 eh. , and conſequently 


AA - BE 
T- 


| 2 2 - co 5 1914 ; , k 
+ 1 N : i 


8 of al the techs of 
fr” 1 7 


X the 


Lu FH % x rar, 3 


Thirdly, the ene, in all the lines, except the | firſt, or upper, line, : 
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CXXXV. Conſequently the value of all the ſerieſes in Att. 12g, 
except the firſt, that is, of all the ſerieſes whoſe terms are marked with 
the ſign — and are therefore to be ſubtracted from thie firſt; or upper, 
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CXXXVI. The foregoing expreſſion may be made ſamewhat my 


ſimple by means of the following ſubſtitutions. 
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and ſimpler * | Wt * | YR 
equal to G —— or to the ſame geometrical progreſſion — += += 
. | > 2 
1 1 TL = - n , I 
* + . + = ly + &c, continued to the term — 


* * 
” 


inſtead of the term . Then will the foregoing expreſſion — 


* 


yn — 
X —_ — — — be — aG + ey 
we 710 r— TI. r— — fo) 


CXXXVII. I „i now proceed to apply this expreſſion to, the 
2 f ; P* $22" 9 'S £ | 1 1 1 Piv ' Pr 
f a — — — — = — — — 
putation of a part of the ſeries l + = F = * 


32 | 
of 10 years according to Monſieur de Parcieux's table of the probabilities 
of the duration of human life; of the value of which annuity we har: 
already exhibited the full computation above in Art. 94. 


45 
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, example of the ſummation of a compound ſeries of this form, Py wit, 
"IF - a—d +2 2 + lh ＋ ＋ 22 


r 2 | 175 


41 + &c. continued to n terms e pF BY] 


ly means of the expreſſion G — LG, . ML, is which the 
A PAXI—T 
1 1 | 
Xx — 
r= ? =, or the 85 535 the 


terms of the geometrical progreſſion |— — ar +4 +4, +, 


capital letter G is 1 jo 


+ . R + . LICE. or to the term 1. 1 


CXXXVIIL The tenth,” eleventh, twelfth, and other following terms 
if the ſeries ©— 2 ＋ E. — ＋ r ＋2 2 4 Pre 
=p: ger 7 

+ &c. in Art. f. S EN» 
c. in 94, as ar as the 839 or r e . follows, 
+ 396. - +. 798: + 292. +282. + 274" ＋ 766 


* 248 + 23% + 2b +22 +23 252 


72 1 


+ in which the numerators 814, 806, 798, 


p79 


790, &c. deereaſe continually by the ſame common difference, 8. This 
806 


0 0 


1 
. + 18, 2 85 = + £6 + 275 and 


| S_ p 8 
2 (cries is equal to the product of © 7 x che ſeries — +. + 2 
20 ＋ 252 ＋ 2 + 79 + 25” +2 +25 + 234 
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this laſt ſeries is of the ſame form with the ſeries — + : 
4 | 8 0 5 b 7 { 

a : | an) + 4 2 b 1 28 +. IJ 

+ == + a | + K. + ; 


which i is the ſubject of the foregoing articles; and n it . be 


— 40 2-1 84. 
ſummed by means of the expreſſion's & — r "Tha 


* X1—1 
may be done in the following manner. is 


Fe - 


CXXXIX. Here ris = 1.035; and n, (or the number of terms in 
the ſeries,) is 18; and a, (the numerator of the firſt term,) is 814; 
and d, (the common difference of the numerators,) is 8. Therefore the 


expreſſion 2 EL + a == = 1 1 4 

Fol „„ s 1.035ʃ 055 to 

= 38146 — 228.57 1,428 6 + * = 585 Oe? 4 
1.0 | * .0 

35 35, $7 4+ 

+ = & =, Now it appears from Mr. Smart's 1 cable of com. wh 


pound intereſt, page 52, that the 18th power of 1 1.035 is 1.857,489; 
and it appears by his fourth table of POD Tg Page * * 
or the value of the geomettical progreſſion = += — 4x ; += + 
when f e. 


4114.28, 214. 


Therefore 385. 428,572 G + nj is = 585. 428,572 * 13. 189.65 
4114.288214 — 

+ —— WT 104 ern 616,112 + 2214.971,778 = 9936. 587,890, 

Therefore the ſeries 24 805 79. 799 , 782 714 

— OY. vi " Ms aw i = Tx T 70 

258 28 289 7 42 7.34 726 718 , 710 

15 ＋ 7 * — * 77 + 5 777 Tr 


7 +2 + = * os equal to 9936.587,890. Cons 


quently 


66 8 , 750, 242 734 1 726 718 710 
18 + Lis + 2; +5 + 25 LETS + 7 +5 


r FO - 
0 | 694 | 686 678- an . 4 TY 
= + 75 15 + pe? 18 i 9936-587,8g0 * 75 * 
N = (by Mr, Smart's firſt table of compound intereſt, 
1.035] - | | 


930-537-299 = 7290.84, 162. QEI. 


” 


CXL. If the terms of this laſt ſeries be computed ſeparately, (as they 
have been above in Art. g4) they will be equal to the following numbers, 
to wit, 577-0527 + 552.06164 + 328. 10044 + 505. 12600 
+ 483.10396 ＋ 461.99286 + 441.5220 ＋ 422.3760 + 403. 
+ 385.95130 TÞ+ 368.87904 + 382.3238 2 Þ+ 336.849 70 + 321:82880 
+ 307.44090 TÞ 293.65916 + 280.45738 ＋ 267.81678; the ſum of 
which is 7290.72432, Which agrees with the foregoing value of them found 


| — d G ad 
of the expreſſion a G 7 
by means e expreſſion 4 . 2 together with the 


multiplication by = to wit, 7290. 84, 18a, to five places of figures, 


ind thereby confirms the truth of the/ aid expreſſion. See theſe numbers, 
7705274 + 552.06164 + &c. above in Art. 94, pages 105, 106. 


CXLI. When u, (or the numerator of the firſt and greateſt term of 

. a 2 —4 4-24 a — 34 * 4 —44 | 4 — 54 

the ſeries — + Ki +- => 7: + 7¹ + CT” 
+ == + &c. +© = 1 is an exact multiple of 4 (the com- 
mon difference of the numerators of the ſeveral terms, ) and the ſeries is 


continued ſo far as to make a —nd-+4, or 4 — | —1] xd, (the nume- 


rator of its laſt term) equal to @, or 1 - 1| x 4 equal to a, the ſeries will 
| Y be 


tes 84 i _$06- \, 98 1... BRF, 11. 7 
quently the ſeries 770 RIF p 25 + 790 4 2 [| — 


A particular 
caſe of the 
foregoing 
compound ſe- 
ries, 


= 
. P CGE... OO WD. 
— 


| 
| 
| 
| 


— —— — 
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be as follows, to wit, 2 — — == —— N 
112 = 22 — 


* rr 


nd—d 4 — 24 12. 4. 2444 ? 


r wm. 


* 
I. 


c 
t 
found to be of uſe in they . 
ſciences, ; 1 11 
: 
Theexprefſion CXLII. Now, when à is thus'= »d—4, the expreſſion 4 G 4.46 od 
of its ſum in | Fog 
PO" — abwaited] vin be Ax C + 
TN N in'Art. 136, will be =#4-—< Wt 1— 1 1 
=ndG d — 
4G , nd 4 
755 E * XK —1 
MT Ming 1 
12—1 8 
N tn 
— 44. — . — nd e Therefore the ſeries — 
n Tir: — * Ir 4.0" 
nd—2d nd 3d 1:nd—4d *nd — 5d 1 — 64 nd—' 
1 7 77 75 7 74 + 75 a -+ 92 l 75 i NT T 


— 


+&c. f. e, or +2, is equal to e, or d Pi"; 


Which 1s a very ſhort and ſimple expreſſion, 


CXLIII. And 


1 


CXLIII. And, if 4, hcewace Mitte the ble the Areduftion of 


* the ſeries ob- 

„ in we [af-mentioned feries e þ EG += e ined in An 

. T41 to a more 

i nd — 1 | — of . 
is = 1, both the ſaid ſeries itſelf and the expreſſion 2 —rdG for the ſum 


| F==1I 
of all its terms, will be thereby ſtill further ſimplißed. For the ſeries will 


S8 AS I 


7 7 * hk 2 7 + 77 1 
— F&c. +*=2: and the expreſſion Ag iu be = Th 
T 44 ye, ? FREY  "afon = 
33 And conſequently che ſeries — — +—== ; +==* — - 
| 1—1 | 4 
6 n—5 annere 
1 7 T . an 


CXLIV. Therefore if we divide both the laſt fries ——= 1 — 2 


7 8 
— MH — 
1. en T &c. + — 


3 
7—1 


thence ariſing will be equal ; that is, the ſeries 22 TRY . ＋4— 5 — che ſum of 


. a ſeries derive | 
. nu 32 ¹ 6 1 7 * 1 . ed from the | 
— — — — — 5 — — 
s e ies EDD fe a7) nin he 
terms by n. 


and the expreſſion „ (to which it is Fresl by u, the bb | | 


* 
71 


9 # # ® - . 
0 x * 
. . * 
* 


Ya | CXLV, If 


— — 


—— — — ꝓͤ W2Äw4— —— — = _ YD•2 — 
ä 
—— ————  <-— — — — — 
— pa _ — 82 = > 
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— — CATS 
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CXLV. If the letter P be uſed, inſtead of the letter G, to denote the 
geometrical progreſſion = . 2 2 — $2211 ＋ 2 | 
* 


xi 177 173 75 
1-7 „ 

+ _ + &c. ＋ =, the expreſſion „ will be equal to the tet 
* | 71—1 | "$871 | | it 

2 2 e #—$ i, "v4 
ſum of all the terms of the ſeries _ + K 1 5 1 

1 — 535  u—6  n— deat, 

co 
ſec 
at 
| ot jenfE.. | r- 
CXLVI. This laſt expreſſion „ is that which Mr. De Moine re 
has given us for the purpoſe of ſumming the laſt ſeries Z—! +=! lc 
| ur ur vi 
—+ — ** ＋&c. ＋4— in his treatiſe of Annuities on Lives, 


ur 3 ur“ urn 


Part 2d, pages 310, 311, of the third edition publiſhed in quarto, at the end 


He has given of his treatiſe on the doctrine of Chances, in the year 1756. And in the ſame - 
3 place he has given us a ſyathetick demonſtration of the truth of this ex- 5 
e preſſion, or of its equality with the ſaid ſeries > 2 — 2 i 
Sin. W 1 INS: ar q 
+ &c, + — But he has not informed us by what ſteps, or in what * 
manner, he diſcoverec that this expreſſion was equal to the ſaid ſeries, but " 

has alledged as an excuſe for this omiſſion, that he reaſonings that led hin 
to this expreſſion require ſomething more than an ordinary ſkill in the dofrine of = 

ſerieſes. He probably therefore had deduced it from ſome more abſtruſe 
Propoſitions in that doctrine than that which we have had recourſe to for I 

the ſame purpoſe in the foregoing articles, which is only the well-known 
theorem that was demonſtrated in Art. 80, that the ſum of the terms of a pl 
decreaſing geometrical progreſſion, A BTC HDA E, is equal to the n 
. 3 | ; 01 
OW 4 fraction < = = . His ſynthetick demonſtration of the truth of this e) 

thetick de- . ; 

þ- 403 921 gy expreſſion is for the moſt part very clear and ſatisfactory. But in the laſt l 


ſtep 


LIF E-ANNUITIEsS. Jg 

tep of it, 1 think chere is ſome obſcurity. For, inflead of dividing the feries 

I ; I 4 — 1 It ” yo.” py” I 41. 1 I Le c 

.... 88 „ ap?! <1: c. 
T ‚ Tr .·/́eæRE — IE 

_1__ (which conſiſts of only a finite number of terms, to wit, 1 

1 1. De DIG OY: Sane TP 

terms,) by 7—1, as the courſe of the demonſtration requires, he multiplies 

: A . 1 5 1 0 1 * I I [ 4 * 0 > I 

infinite ſeries — ne 1 * log 1K. 

bY a ' | Th 4 25 mw rt 12 1 oF * f 1 To io 


— 


— IE ESD 


61 IP & 


* 
1 
- 
N o 


: 


+ Kc. ad infinitum, which is equal to — This multiplication is cer- 
tainly equivalent to a diviſion by - 1; and, IT imagine, Mr: De Moivre 
conſidered it as a ſomewhat ſimpler and eaſier operation, But in this he 
ſeems on the preſent occaſion to have been miſtaken. For it is hardly, if 
at all, eaſier — the diviſion by that very ſhort and convenient diviſor, 
i; and it js certainly much leſs ſimple, becauſe it introduces to, the 
reader's notice a ſeries conſiſting of an infinite number of terms in a matter 
relating to a ſeries conliſting of only a finite number of terms. And it is 
natural to ſuppoſe that the product ariſing by the multiplication of a finite 
ſeries by an infinite one mult be an infinite ſeries: and fo in truth it muſt, 
vnleſs, after a certain number of terms in the firſt part of it, the ſeveral 
numbers, that compoſe each of the ſubſequent terms, are equal to each 
other and marked with contrary ſigns + and —, fo as thereby to deſtroy 
one another and make the whole term equal to o; in which caſe the ulti- 
mate product (when properly collected by the addition of all the ſeparate 
products, or horizontal lines of terms, of which it is compoſed,) may 
poſſibly be a ſcries conſiſting of a finite number of terms, notwithſtanding 
the number of the ſeveral products, of which it is compoſed, and conſe- 
quently the number of terms in thoſe products, may be infinite. And this 
35 in truth the caſe with the ſeries that is the product of the multiplication. 


. : : — 1 I I I 
of the finite ſeries 1 wo ._—_ _— ro FR RR — 2 
2 ur n nr * ur“ ur * ar 
I | 4 R . I I I I I 
— Cc, = — the infinite ſeries — — Xx— et 20 
nr n=1 . by | F . 1 ＋ 7 1 „ 7 


+ = * — T &c. ad infinitum. Though the number of the ſeparate 


products of which it is compoſed, and conſequently the number of terms 
in thoſe products, is infinite, it is nevertheleſs a finite ſeries, or conſiſts uf 
only à finite number of terms; as will appear upon a cloſe and attentive 
examination of its nature and conſtitution, But Mr. De Moivre does not 
new that it will be ſo, nor even aſſert that the number of its terms will not 
be infinite, though the number of thoſe of one of its factors is ſo: inſo- 
much 
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much that a reader who Yoes not conſider the ſubject with more than oy 
nary care, when he has gone through the whole demonſtration, and is cm 
Ee „% — 1 „ — 2 1, #$—3 1 #—4 . 
nne T ger” emen 
＋ T &c. may very well be at a loſs to know, whether the nu, 
ber of its terms be finite or infinite. But, if Mr. De Moivre had addy 
the neceſſary obſervations to explain this matter and to ſhew that the nun 
ber of terms in the ſaid ultimate feries will only be finite, it would fi 
have been an impropriety to introduce an infinite ſeries in a demonſtraig 
relating to a finite one, when it might be ſo eaſily avoided. I ſhall ther, 
fore, in preſenting my reader with Mr. De Moivre's ſynthetick demonſty 
tion of this propoſition, take the liberty of changing that ſtep in it, a 

=—_ YH —] I L 1 Nl 
dividing the ſeries 7 r „ „ r W 
— &c. — — by 7—1, inſtead of multiplying it by the infinite feria 
= += T Fa TI u + Ke. od inn 
With this ſingle change that demonſtration is as follows. 


zo 1—rP 


1 — 1 _ 


.. which P denotes the ſum of the terms of the geometrical progreſin 
„ E TN r T +3 T . +4) 


is equal to the ſum of the terms of the ſeries— 472? 


ur ur * 


oo par 53 7 1 775 + _ T &c. 123 


; I . 1 I 1 t.. 
„ e , e e ee ee 
i r r poo ones 
e, Ne ſhall have 1 3 Foo: e 3 T7 9 


7 
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———P . — 
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N. 
ed 
Th 
il 
A 1 ; 
N Therefore I - 2 2 NE. 
1 H 
c. - 1 e 
6 n A 2 5 0 ur ar * uri 
— | Ih 
* . — 0 — — 
7 &c — and, diving both ſides by r— x, 
; 3 2 
— = 1 4 — 5 = +2=6 
1 ur nr * + nr * * nr * FT T 
8 4 Wi 281 TY 4 ye; 
7 
* 0 1 WH 


CXLVIII. r inn of i cu: — 1 n $1111, Hey 77 
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a __— ur Tg 


- 1 Zin e | 

„E pri may be performed. 
S L401] 761 w85: 112 12 

wg c 4724 io bhayuat 

| CNS bo: 87: in ir 


| Sul! 


es 
* 


The operation 


of diviſion 


mentioned in 
the foregoing 


article. 


Of the uſe 
made of the 
foregoing ex · 
preſſion by Mr. 
De Moivre in 
the computa- 
tion of life- 
annuities, 
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CXLIX. Mr. De Moivre, in his treatiſe of Life-annuities, mak 
I—rP . Sp FED 


great uſe of this expreſſion P For he employs it in the foluim 


1—1 
of his firſt and moſt important problem, or the computation of the vir 
of an annuity upon a life of any given age. And with this view he-adopt 
an hypotheſis, concerning the probabilities of the duration of human 
which is fitted to make that expreſſion applicable to his purpoſe, and whit 
he conceives to be ſo little different from the real eſtimate of thoſe prob 
bilities, as deduced from obſervations by Dr. Halley, Monſieur de Parciem 
and others, that it will make the values of life-annuities computed byit 
very nearly the ſame as they would be, if computed ſtrictly from table 
founded on obſervations in the manner that has been above explained, 
This hypotheſis is as follows. | 


L I F ECA NN US.T1 E 8. 10069 


1 
Gen an e 


mn 


M. De Mohivore's Hypotheſis concerning the, * decrements of 
%% e enen el bit. ors Yo Niles walcde 

L. We have ſeen above, in Art. 126, that, both in Mr. Kerſſe- 

5 »m's and Monſieur de Parcieux's tables of the' probabilities of the dura- 

X on of human life, the numbers of perſons dying in a year, or the decre- 

-nis of human life, (as they are called,) continue the ſame for ſeveral 

-ars together in ſeveral different ſtages,” or periods, of life from the age 

f 11 or 12 years to the age of 75 or 80 years. And in this interval The decre- 

om the age of 11 or 12 years to the age of 75 or 80 years,) the number 2 * * 

f perſons dying in a year during one of theſe ſtages, or periods, is not ſome *. 

ther conſtantly greater, or conſtantly leſs, than the number of thoſe who of life become 

e in a year during the next older period of life, but in ſome parts of greater, and in 

aman life is greater than the ſaid next number, and in other parts of it * 22 

cſs, Thus, for example, in Monſieur de Parcieux's table of probabi- Of Fife 1 

ties, it appears that from the age of 11 years to the age of 16 years the ces. 

\umber of perſons Who die in every year is 6; and from the age of 16 

ears to the age of 20 years the number of perſons who die in every year 

7; and from the age of 20 years to the age of 37 years, the number of 

erſons who die in every year is 8: and thus far the number of perſons 

lying every year in theſe three ſucceſſive ſtages, or periods, of human life, 

s found to increaſe as the period of human life advances, or becomes | | 

der. But in the next period of life, namely, from the age of 37 years | 

> the age of 46 years, the number of perſons dying in a year is only 7; 

ter which, in the interval between the age of 46 years and the age of : 

75 years, it again increaſes to 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, | ; 

8, 19, and 20 perſons in a year; and then it decreaſes again to 19 and | 


# 


$8 perſons in the next five years, or from the age of 75 years to the age of 

bo years. And the ſame variation, from a greater number to a leſſer, and 

rom a leſſer number to a greater, may be obſerved in the decrements of : | | 
zuman life, or the number of perſons dying in a year, in different ſtages, 9 
dr periods, of it, in Mr. Kerſſeboom's table above-mentioned, and in | | 
Dr. Halley's table of probabilities deduced from the obſervations made at 
dreſlaw, and in ſeveral other tables of the ſame nature. | | 


oY 


. " * 
k F „ * ' $ 4 a 
* 


(LI. From this obſervation on the courſe of the decrements of human Mr. De Rol- 
ite Mr. De Moivre was led to conjecture that, if the ſaid decrements were Yie'sconjeftu. 
uppoſed to be equal in every year, throughout the whole extent of life, rods 2 

well as during particular 8 of it, and the values of life-annuities the foregoin 
re computed upon that ſu ation, 


ppoſition, they would be very nearly equal to obſery 
7 | 


dhe 
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the true values of them when computed in ſtrict conformity to Dr. Hally 
ſaid Breſlaw table, or any other table of the ene of the dumm 
of human life that was grounded on actual obſervations. For, as, by fy 
a teduction of the irregular variation of the decrements of life wn 
abſolute equality of the ſaid decrements throughout life, the values g 
ſome of the future payments of an annuity for any given age, in ſyn 
particular years of lite, would be made greater than they ought to be, f 
it is evident, the valves of ſome others of the future payments of ir, f 
other years of human life, would be made leſs. than they ought to be, 
and theſe contrary variations in the values of different future paymem 
of the annuity in different parts of human life, Mr. De Moivre ſuppoſe, 
would pretty nearly counter-balance each other, and make the ſum of d 
the ſaid future payments, or. the value of the whole angry throughoy 
the whole extent of life, pretty nearly the ſame as it would have been 
it had been regularly computed in ſtrict conformity to Dr. Halley's, 9 
ſome other, table of the probabilitics of human life derived from attuy 
obſervations, in the manner above deſcribed and , exemplified in Art. g, 
And he tells us that, upon trial, he found. this conjecture to be well 
founded : for that, having computed. the value of an annuity for a life of 
certain age upon the ground of this hypotheſis, and compared it with the 
value of the ſame annuity for the ſame lite, as computed by Dr. Halley is 
{tri conformity to the Breſlaw table of probabilities, he found theſe values u 
be ſo very little different from each other that, for all uſeful and prafiicl 
purpoſes, they might well be conſidered as the ſame, and conſequenty 
that, in the buſineſs of computing the values of lite-annuities, he might 
ſafely negle& the tables of probabilities deduced. from obſervations, and 
proceed upon. the ground of his own: Hypotheſis. _ 


* 


— 


- 


CLUY. Mr. De Moivre does not inform us what was the age of the life 
for which he calculated an annuity upon the ground of his Hypotheſis, in 
order to compare it with Dr Halley's value of the fame annuity computed 
ſtrictly from the Breſlaw table of probabilities. But it ſeems not unlikely 
to have been an annuity tor a life of the age of 10 years, that being one 
of thoſe which Dr. Halley had: computed and ſet down-in his tract above- 

| mentioned, and being in ſome degree fitter than the others there ſet down 
Of Dr. Hal, for the purpoſe of the faid compariſon. The ſeveral annuities there {et 
ley's table of down as having been accurately, computed from the Breſlaw table of pro- 
the values of babilities, are tor lives of the a f one L 
life-annuitics. 50 ges ot one year, 5 years, ky years, 15 
for lives of Fears, 20 years, 23, 30, 35, 40, 45, 50, 55» 60, 05, and 70, years 
certain ages, They were computed upon a ſuppolition that the intereſt of money wa 
r he year, 1692,) it generally was, Th 


6 per cent. as at that time (in t 
| ao the Pref. little table of the values of life- annuities is as follows, 
probabilities. . N 
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TABLE 
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5 3 555 Rh. Lan 

10h 5 Viz r, HILES n 4 | 
2 pie . 1 K 1 W ie vt dei P. e 
1 2 the okay of an annuity of one found @ Sear for ihe 55 2 e 
„/ 27/015 of the ages 1 year, 5 years, 10 gears, 15 heart, 20 | 
& years, and every following age of human life that exceeds ibo ner 

* preceding age by 5 years, as far as the age C79 f putt 
5 Dr. Holly fron the Briflow table of ebilities_ of the | 51 

ll, duration of buman life, upon-g Suppeſtion that the * 5 * wn Fog 

4 is 6 per cent. b 10 

on : | 

ni | 6 

* nen, 0 

3 50 Vie 

cle Age. 

of 4 ho Rs 

the I 
1 
* 9 
4 110 
8d 15 

1 20 

4 23 

30 

1 35 1 
ted | 1 
ly 2 
wy This was, | believe, the bl able, of the waves of iaonuies that 
wa er was publiſhed, _ 
ſet Tt; | 
pro- 
15 f au , 
ars, 1 | 
way ' 2 a , 
Thu ; 2 2 oe: CILIII. That 


1 
— 


- 
— 
”» — 


_ — " 
—Y A—— — —— A. eee 


oc hoes — — 


— 


J 


| 
7 
| 
4} 
| 
| 
| 


—ͤ——6—— 


Of the manner 
of com paring 
the conjectur 
probabiliti :s 


of the duration 


of human life, 
reſulting from 
Mr. De Moi - 
vre's Hypo- 
theſis, wita the 
real probabili- 
ties of the ſame 
as exhibited in 
Monſieur de 
Parcieux's 
table, 


 Moivre's ſuppoſition that that number were the ſame in every year. This 


befbre. For, if a table of the values of life-annuities were to be calcy- 


| Parcitux's fald table may well enough be made on the preſent occalin 
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CLI. That we may be the better able to judge of the degree h 
which Mr. De Moivre's Hypotheſis above-mentioned, concerning ty 
decrements of human. life, approaches to, or varies from, the real decy, 
ments of life, as reprefented in Monſieur de Parcieux's table of probakij. 
ties, it will be proper to form'a new table of the numbers of perſons thy 
would be living at the ends of the ſeveral years of human life after the 
of 3. years, (which is the youngeſt, age in Monſicur de Farcieux's table, 
out of the ſame original number of perſons living at the ſai age of; 
as are repreſented in Monſieur de Parcieux's table to be living at that aq 
that is, out of 1000 perſons of the age of 3 years, if the whole numby 
were to die in the courſe of the ſame number of years in which they ax 
repreſented to be all dead in Monſieur de Parcieux's table, that is, in th 
courſe of 92 years, but were to die in equal numbers in every year of th 
period, inſtead of dying in the numbers repreſented. as,dying1n the ſever 
years of the ſame period in Monſieur de Parcieux's table. Now for tha 
purpoſe it is neceſſary, in. the firſt place, to divide the whole original num 
ber of perſons repreſented in Monſieur de Parcieux's table. as living at the 
age of 3 years, that is, 1000,. by 92, or the number of years in which al 
the ſaid loco lives are there repreſented to become extinct z becauſe, iti 
evident, the quotient of this diviſion will give us the number of perſons 
who would die in every year of the ſaid period of 92 years, upon Mr. De 


quotient is 10.8697, which conſiſts of the whole number 10 and the dec 
mal fraction. 8697; which ſhews that it is not poſſible that the number d 
perſons dying every year in the ſaid period of 92 years, (from the age of 
3 years to the age of 95 years,) out of the vid original number of 1009 
perſons living at the age of 3 years, ſhould be always exactly: the ſame, 
But, if we ſomewhat increaſe this original number, and make it 1012 
;nflead of 1000, we ſhall thereby render it capable of an exact diviſion by 
92, and the quotient will be 11... And-this variation, I apprehend, vil 
not be of much importance, notwithſtanding we do not ſuppoſe the other, 
numbers in Monſieur de Parcieux's table of probabilities to be increaſcd a 
the ſame time in the fame proportion of 1012 to 1000, but to continue a 


lated from Monſieur de Parcieux's table of probabilities ſo altered in its 
firſt number only, all the ſaid values would be preciſcly the ſame as betor, 
except the value of. an annuity for a life of the age of 3 years, which 


would be leſs than before in the proportion ef W wr. 0. 10 


1012 1000 


to 1012. This variation, therefore,, in the firſt number of Monſieur & 


tor. the ſake of avoiding the inconvenience and obſcurity that might 2 
* from 
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m repreſenting the number of perſons who are ſuppoſed to die every 
ar according to Mr. De Moivre's Hypotheſis by a number that involves 
fraction, ſuch as the quotient 10.8697 above found. 
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CLIV. Let us therefore ſuppoſe this variation to be made in the 
ft number of Monſieur de Parcieux's table of probabilities, but that all 
e other numbers in it continue as before. And from the firſt number 
if this table ſo increaſed, or from the number 1012, (which contains the 
umber 11 exactly 92 times,) let us continually ſubtract the number 11, 
In the ſaid number 1012 be reduced to nothing. The table of numbers 
hence ariſing will repreſent the numbers of perſons ſuppbſed to be-living 
ut the ages of 4 years, 5 years, 6 years, and every following age of life 
hat exceeds the age next preceeding by one year, as far as the age of 
95 years, according to Mr. De Moivre's Hypothefis-- This table, together 
with Monſieur de Parcieux's table, with its firſt number increaſed from. 
1000 to 1012, as atoreiaid, will be as follows. F $5:55H 3 
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Containing Monfieur de Parcieux's table 75 the probaliltie if the * 
tion of human life, from the age of 3 years to the age 95 yup, 
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with the firſt number of it increaſed from 1000 70 1012; and il , 
wiſe an artificial table fitted to the ſame arigina nal number 10.2, » So 
which the decrements of human life, or perſons dying. in a year, «, With 
ſuppoſed to be always the fame throughout the ſaid period of 92 yur 
or from the age of 3 years to the age * 95 gears, un 0 .. 
De Moi ure Ps 
Yours Papen wing a- e be Fes | Poem eo | Perſon dug 5 
s erſomns living ac- er 1 ears erſons livin er 
of | cording to Mon. | bender a: 7. | of | cordin 2 En 10 fl 9 
4 oo ey De = - * — W 4 2 L 7 
e, able, with an in- 4 ge. ' 
creaſe of the firſt & ”* l 
number from i ooo e 
| to 1012. | - } 
3 1012 1012 26 766 ; 
4 970 1001 27 758 6 
5 948 990 28 7159 7 
6 930 979 29 742 
7 915 968 30 734 6 
8 902 957 31 726 0 
9 890 946 32 718 | 
10 880 935 33 710 2 
11 872 924 34 702 
12 866 913 33 694 
13 860 902 36 686 
14 854 891 37 678 
15 848 880 38 671 
16 842 869 39 664 
17 835 858 40 657 
18 828 847 41 650 
19 821 836 42 643 
20 814 825 43 636 
21 806 $14 44 629 
22 798 803 „ a3 
23 790 792 46 615 
24 782 781 47 607 
TI es 770 48 599 
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An obſerva CLV. It appears from the foregoing table, that, from the 
— 8 = 3 years to the 155 of 24 years, . numbers of perſons. repreſen? 
ble the real living at the end of every year are greater in the arithmetical Progreſin 
and conjectu- 1012, 1001, 990, 979, &c. formed upon Mr. De Moivre's Hypoti 
ral probabili- than in Monfſicur de Parcieux's ſeries of numbers 1012, 970, 948, * 
e — — 915, &c. and that at the age of 24 years they are nearly the fame in hg 
man life, ſerieſes of numbers, being 781 and 782; and that, from the age df g 
years to the age of 74 years, the numbers in Mr. De Moivte's ſerie & 
eſs than thoſe in Monſieur de Parcieux's; and that at the age of 7, yy 
they are equal in both ſerieſes, being 231 in both ſerieſes; and that thy 
after the age of 74 years, Mr. De Moivre's numbers become a ſecond tins 
greater than Monſieur de Parcieux's, and continue ſo to the end g 


the table, 


f 


* _— CLVI. It follows from the foregoing obſervation that, if the value d 
— Obfer. an annuity for a life of 74 years were to be computed according to bo 
vation con- theſe ſerieſes of numbers, the value of it derived from Mr, De Mom 
cerning the numbers would be greater than the value of it derived from Monſieur & 
_ * an Parcieux's numbers. For the number P, or the number of perſons living 
life A at the given age, would be the ſame in both caſes, to wit, 231; and the 
of 74 years, numbers oy PARTY OT OTE LE: OR. Pon, &c. would be greater iy 
the calculation grounded on Mr. De Moivre's ſeries than in that which 

4 


was built on Monſieur de Parcieux's ſeries: and conſequently 5 x the ſeri 


x 11 | 101 Piv Pv Pvr Pit „ 
7 ＋ r Tor (ta Tg Tor Tae 
(which, by Art. 87, is equal to the value of the annuity for the given lie, 
would be greater in the former caſe than in the latter. | 


Concluſions CLVII. But, if we were to compute the value of an annuity for 50 
from the ſame years, and no longer, dependent upon a life of the age of 24 years, by 
2 means of theſe two ſerieſes of numbers, the value of ſuch an annuity 
ha — of derived from Mr. De Moivre's numbers would be leſs than the other value 
annuities for of it derived from Monſieur de Parcieux's numbers. For in this caſe tht 
lives of other value of P in the former calculation would be 781, and in the latter i 
es. would be 782, which is almoſt equal to 781; and the values of P. 

Pr, P, Pav, Pv, Pvi, Pen, &c. in the former calculation would be 


770, 759, 748, 737, 726, 715, 704, &c. and in the latter calcu - 
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would be 774. 766, 753, 750, 7412. 734. 7265. &c. which. are 


1 7 Rively greater than the other numbers: and conſequeatly rhe exprefſion 


ſpe 
: 1 \ Pen | P“ Pry Pr - Por Proz , | | 
e res g. .- r. K. r. e Lg, Ti K Kue 
ben derived from Mr. De Moivre's numbers, will be leſs than che ſame 
preſſion, when derived from Monſizur de Parcieux's numbers, or the 
ue of an annuity for 50 years, dependent upon a life of the age of 24, 
11 be leſs according to Mr. De Moivre's numbers than according to 
lonſieur de Parcieux's numbers, s | N 


CLVIII. But, if we continue the laſt annunty for a life of the age of 
4 years to the end of life, or to 70 years from its commencemeat, inſtead 
f reſtraining it to 50 years, the values of the future contingeat payments 
fit to be made in the laſt 20 years of its duration, or from the age of 74 
the age of 94 years, will be greater according to Mr. De Moivre's num- 

rs than according to Monſieur de Parcieux's. And conſequently the 
alue of a compleat life-annuity for a perſon of the age of 24 years, com- 
ated from Mr. De Moivre's numbers, will differ leſs from the value of it, 
omputed from Monſieur de Parcieux's numbers, than the values of a 
mited annuity for only 50 years, depending upon the ſame life, computed 
ccording to the ſame two ſets of numbers, differ from each other; hecauſe 
he excels of the values of the future payments to be made after the age of 
4 years according to Mr. De Moivre's numbers, above the values of 
hoſe payments according to Monſieur de Parcieux's numbers, will, in 
ne degree, make amends for the deficiencies of the values of the pre- 
ecding future payments, from the age of 24 years to the age of 74 years, 
cording to Mr. De Moivre's numbers, below the values of the ſame 
payments according to Monſieur de Parcieux's numbers, But it will only 
0 this in ſome degree, and not by any means compleatly ; becauſe the values 
df the 20 laſt future payments of the annuity from the age of 74 years to 
he age of 94 years, are ſo much leſs (on account of the diſtance of time at 
hich thoſe payments are to be made,) than the values of the 59 preceed- 
vg future payments of it from the age of 24 years ta the age of 74. years, 
hat it does not greatly ſignify towards obtaining the true value of the 
hole annuity for a life of the age of 24 years, by which of the two ſerieſes 
ff numbers they are computed. And therefore, upon the whole, the value 
ot a compleat life-annuity for a perſon of the age of 24 years, computed 
according to Mr, De Moivre's numbers, will ſtill be conſiderably leſs than 
ts value, computed according to Monſieur de Parcieux's numbers, or than 
ts true value. And, in general, it will be found that the value of an 
annuity for a life of any age under 45 years, computed according to Mr. 
De Moivre's numbers, will be leſs than its value computed from $a 
Aa 


The — 


of perſons liv- 
ing according 
to Mr. De 
Moivre's Hy- 
otheſis in 
Table VII. 
may be redu- 
ced to ſmaller 
numbers. 
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de Parcieux's numbers, or its true value. But, that we may be the ben 
able to judge of this matter, I will now proceed to compute a ſmall u 
of the values of life-annuities (ſuch as that which was computed each 

inſerted 


from the Breſlaw table of probabilities by Dr. Halley, and which is 
above in Art. 152,) according to Mr. De Moivre's numbers, upon ſap 
poſition that the intereſt of money is 2 per cent. which values we ns 
afterwards compare with the values of the ſame annuities, as compuny 
above (in Art. 108, 109, &c,—114) from the numbers of Monſieur & 
Parcieux's table, | VET a 


# 


CLIX. As the numbers in Mr. De Moivre's ſeries above-mentione! 
are, all of them, exact multiples of 11, they will all be diviſible by u 
without any remainders, and conſequently may be reduced to ſmallet nun. 
bers without altering their proportions to one another. Let them all h 
ſo divided by 11; and the numbers thence ariſing will be as follows, to u 
92, 91, 90, 89, 88, 87, 86, 85, 84, 83, 82, 81, 80, 79, 78, 77, 16 
75» 74, 73» 72» 71, 70, 69, 68, 67, 66, 65, 64, 63, 62, 61, bo, 5 
58, 57» 56, 55» 54, 53» 52, 51, 50, 49, 48, 47, 40, 45, 44, 43, 4 
41, 40, 39, 38, 37, 36, 35, 34» 33» 32» 31, 30, 29, 28, 27, 26, 15 
24, 23, 22, 21, 20, 19, 18, 17, 16, 13, 14, 13, 12, 11, 10, 9, 8, 1 
6, 5, 4, 3, 2, 1, Which is an arithmetical progreſſion of the ſimplef 
nature poſtible, in which the terms continually decreaſe by the ſame con- 
mon difference 1, Yet, as theſe numbers are to each other in exactiy the 
ſame proportions as the former numbers 1012, 1001, 990, 979, 964, 
957, 946, &c, (of which they are exact 11th parts,) it is evident that the 
values of any life-annuities of one pound deduced from the general ei- 


4 ; | . F 
| 5 1 3 x . 111 Piv Pv n Pri 
ae = + &c. by ſubſtituting in its terms, inſtead of P, p., "| 
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P., Pi, Pv, Pyi, Pvn, &c. any numbers taken from the ſeries 9 
91, 90, 89, 88, 87, 86, &c. will be the ſame with the values deduced 
from the ſame general expreſſion by ſubſtituting in its terms, inſtead d 
P. P*, P., P, Pi, Pr, Pyr, Pvn, &c. the correſponding number 
of the ſeries 1012, 1001, 990, 979; 968, 957, 946, &c. 


1 


— 
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CLX. If theſe new numbers are ſet down in a regular ſeries near the 
ages to which they reſpectively belong, and are ſuppoſed to begin from tht 
age of one year, inſtead of beginning from the age of 3 years (as re 
numbers in the laſt table do,) they will be as follows. 
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Of abe comple. CLXI. In the foregoing table the number of perſons repreſents, 

, of Life. living at any given age is always the ſame with. the number of years wig 
are neceſſary to be added to the number of years in the given age in q 
to make it equal. to 94 years, or the period in the courſe. of which x; 
ſuppoſed that all the perſons ſet down in the table as living at the eng 
the ſeveral foregoing years, will be dead. Thus, the number of pech 
living at the age of one year is 94 ; which, being added to one year, g 
age of the ſaid perſons, makes 95: and the number living at the ag: q 
10 years is 85 ; which being added to 10, the number of years in the ag 
of the ſaid perſons, is 9g,.as before, And the. ſame obſervation is u 
chroughout the table, to wit, that the number in the ſecond column, wig 
expreſſes the perſons living at any given age, is always the complement 
the number of years in the ſaid age to 95. This complement Me f 
Moivre calls the comp-ement ef life: ſo that, according to his Hypothek 
the complement of life at any given age is always equal to the numberg 
perſons living at the ſame age. | 


PA computation of the values of an annuity f one pound & year fir x 

lives of perſons of ſeveral different ages, according to the foregin 

artificial table of the probabilities of the duration of human 1, 

grounded on Mr. De Motvre's Hypotheſis, and upon a ſuppoſition the 

the intereſt of money is 31 per cent. 

Forthe life of CLXII. Let it now be required to find, by means of the foregriy 


_— of mm artificial table of probabilities, the value of an annuity of one pound a ya 
year. For the life of a child of the age of one year, when the intereſt of may 
is 3F-;per cent. 


By Art. 87, the general expreſſion for the value of an annuity for a lik 


b . . I A * 1 1211 Pn 
of any given age is F * the ſeries 2 + * o_ — 7 
nd ic 22 * = | ++ -&c, in which P ſignifies the numberd 

17 7 


perſons living at the given age, P* the number of perſons living ai at 
end of the next year, P** the number living at the end of the ſecond 
year, P*** the number living at the end of the third year, and fo av 
the utmoſt extent of human life. 

Theſe numbers P, P., P., P***, &t. are in the preſent caſe, ad 
according to Mr. De Meivre's Hypotheſis, 94, 93, 92, 97, &. Ther 


£ 1 
: ; . 5 _— 0 : [ 
fore the value of che annuity ſought * * the ſeries 5 ＋ - + 
w+ 25 . 72 3 70 * 5 + &c, continued to 93 denn, pfl BY 


] 
th 
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4 2 89 4 88 
31 Fs ſeries 93 92. g 2 
* . + 8 2855 9. 
87  L&c. + 8 2 223 
12 1 Ta — 1 . the ſeries 957 + 7755 + 9475 
—+ I= s 4.947" Pc. . 2 n. Let oe 
947 ＋ 947 9477 ＋ 9475 947" LT ger". FRE 947 
erm more be added to this ſeries, to wit, the term 2 — . in order to 
947 
1 — 
ring the ſeries to the ſame rr ms ſeries 7 dar +50 — 


1 


n : += 4 2 + &c. 17 in Art. 144. 


duch nn of the term 5555 will make no alteration i in the ao of 


ſeries to which i it is added, becauſe the ſaid term is 


err ee 
herefore the value of the annuity ſought will be =£< x the ſeries 24! 
947 

2 ng 94—3 94—4 94—5 94—6 94— cee 
947 + 947, TT... X 9477 T gar 12 94 5 4 


72577. But it has been ſhewn | in Art. 144» that, if n be any whole 


ber whatſoever, the ſcries 22 1— 3 24 
number w ver, the ſeries — = + _ ber 


* 4259 + = —+ &c. += wilt be equal to the fraction 


1 
» „ in which G denotes the ſum of the terms of the geometrical 
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progreſſion > 1 * „ 720 * 77 + &c. 

+=. Therefore the ſeries EE + 5 + 94—3- + 4. 
2 94 947" * N 9470 

94—5 94— 94—7 94—94 „ OY 
TRE Stn Sor he; hb ET, un 


bf C 
__94 3 that is, (becauſe the intereſt of money is ſuppoſed. 0 be 3 per 
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cent. 
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cent, and conſequently r is = 1:03 5, the ſaid ſeries * be x 


I—1.035G 
1 in which G will denote the fu a the terms of the C 
bor ed e. Fo 
: 1 T 1 
metrical progreſſion _ + += JT 1 - 
&c. 0 = - 7 | g ” a . 
— ＋. 72 . 1.035 Fein + 1,035[? ro 


+ 1.035|* + 1.085 “ 1.035 |” ” 1.0351 
or continued to 94 terms. Now it appears from Mr. Smart's fourth tay 
of compound intereſt, page 82, that G, or the ſum of the terms of 


1.035 
94 


5 x 2.445.426 = eee = .303,191,6581 =— 


1 — 2:235G is = 1—,302,191,658 = .697,808,342 1 and 1135p 
94 1 
ä 035 
is = -6974898,342 = 19.908, 809. Therefore the value of an "aac 
Wy" 
of one pound a year for the life of a child of the age of one year, i 
according to Mr. De Moivre's Hypotheſis, -= 1 X 19.908, 809, 
L | | T - 
19-908, 809, gr. 29h, ie , EI... 63, ©» 


ſaid geometrical progreſſion, is 27.445,26. Therefore 


4 


CLXII. By the like reaſonings as thoſe in the jirtecding ab] 
may be ſhewn, that, if » be the complement of life to any other fe of 
age whatſqever, the value of an annuity of one pound for a 


+ 
ſaid age, according to Mr. De Moivre's Hypotheſis, will be = F x the 


| 1— B 
fraction * — the reader muſt eaſily perceive. I il 


I 
| Has - | 
now therefore proceed to hin: 15 means ; of this expreſio 
9 1 —7 
* 1 the values of an annuity 'of one pound for lives of dr 


ſeven 


-_ 


T—] 
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es of 3 years, 5 years, 10 years, 15 years ears, WS ates; 
4 45 50, 55, 607 65 aid 70 years, ee © Mir. D Ne 0 5 
ypothelis, to the end that. w e may * ah to compare; them ine above any 
ies of the ſame annuity fo lives of the ſame ages, as computed 
Art. 108, 109,, eli, from Monſieur de Parcicux' s table. 


5 3 * % LF = 
ua ; 3 0 1. 1 . 3 * 2 IN * 4 1817 Ki o 144. 
- 


inen Dag «249991, Ca, C21. 10 5 is omitted: 
cLXIV. en the given life is of the agt of 3 years, we ſhall have For the life of 


hild of the 
or the complement of life; (= 5 3) = 92, and 2 = C. e, 2 


1 92 

I 7 Ea 

4 G = the geometnical progreſſion = +=, — hs 
#-£YY I 

ntinued to ——, or to 92 terms, = — Fe 

p77 ces. aeT LOTS * © 150381; K 


— * &c. continued to 
10350 1.035 | 
Mr. Smart's fourth table of compound intereſt; Pige_82,). is = 


Tz» or to 92 terms; which. 


.365,227. Therefore 50 vill be =. og: * 27 365,247. = 3 


—— 4s 


. = il be=3,906006.998 


1 CU MS bes WY l ef 3 22 — 
307,858,803 . 692,141,197; and 2 be = 2221412 197 
eit vod Lym > t v1 ny | 1 [ . / 
ST | Kh 12 7 27 cad; 
— 41197 '= = 19.775462. FUSE I x or the 


035 


ue of an annuity of one pound a year for a life of 41 as 0 3 years, 


cording: to Mr. "D&Moivre's e be = 8 x 1 19. 716462, f 


119.77 5,462, or 190, 155. 64. 6 


aſe leſs than its true Value, as computed above from Monſieur de P. 


ux's table of probab ities, that value bei 19,987,654, or 190.. 19. 
. See Table II. 0 e ang 6190 IO Ae 9 


* 5 
e ' S, 


CLXV. When 


— — 5 — rc —__ gr. — — „„ 


Re 1 
— wv 
__ — . ²˙¹m̃ —˙.ͥMZ! ÄÄÄÄÄ.E.ENñ̃ Ä x ooo, oo RO Ws Oo 


— 
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For a life of 'CLXV. When the given life is of the age of 5 years, we. tl l | 


* 


the age of 
e ſement eite, = 90, and © 2 
a, of the compleme of it to 95.9 9, 1 . 5⁰—“²—.dñ;G 
[if d +7 } © * 90 
1 een { 
If and G = the ee prope 2 = += —= P35 . 
1 
1 Tre; continued to EIN „or to 90 terms, 3 and Conf quently. (by. 
I | 7 15 . 1 


— 


I 017 
19 


on Ants wbles, page 33) = - 27.279,315- Therefore -G will be = 


28-234:09 1025 = +31 3,702,122 3 and en 1 


99 . n 


l X 27. nnn 


91148 
be 1. ooo, oO0, O00 — 313,712,122 686,287,878 3 and 8 | 


— 
ſj 


Va 11 | 
1 1 „ or the value of an annuity of one pound for a life of th 
— 


age of 5 years, according to Mr. De Moivre's Hypotheſis, vil 


4 
= 1 „ 19. Fetzag = = £49. . or 190 1235. 24. QEL 


ve 


N. B. The value of this 8 as computed chevs from Money 
de Parcieux's table, is £20.526,716, or 20l. 10s. 64.4; which is great 
than the value juſt now found for it by almoſt a year's purchaſe. 


% „ Tz 
4 20. 


For a life of CLEVL When the given life ; is of the. age * 10 years, we {hal 


the age of 
— * (2 95 — 10) = 85, and 5 1 5.5 and 6 * 
it " 
progreſſion — : +=: +- = T — c. coptinued 0 fd 770 - 


85 terms, which (by Mr. Serbe Ade page 82,) 1 = 46 


Therefore 1 is = — X 27.036, 803 = 27.983,091,195 103 3 


: 3292127630 


* 
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4 1. F a4 J +4 s {dd * 44 IC l MI: Wh + A 4 . " 

mY 1— 1 WG 
- 1 — o 650, 8 516 : | 
ap ja _ aſp Sy | : = 19.165,347. 


Fam $ + 


R 
Tre 1 X 'n „ or the value of an annuity of one pound a year 
. 1 | | _ * N *4 1 
r a life of the age of 10 years, according to Mr. De Moivre's Hypotheſis, 
L | 
=1 x 19.465,347 = £19.165,347, or 490, 3s. 3d... Q. E. I. 


* N. B. The value af this annuity, as computed above from Monſieur 
7 Parcieux's table, is , 20.782, 98 1, or 200. 15s. 5d. 4; which is greater 
— an the value juſt now found for it by more, than a year and a half's 


0 rchaſe, | 
refar a 
CLXVIT. When the given life is of the age of 15 years, we ſhall For « life of 
| * 
yen (=95—15) = 80, and © = 285, and G = the geometrical Ten. N 
ill de 1 T Ar Ne e re | J wt. anc n 


to $0 terms, which (by Mr. Smart's-tables, page 82) is = 26.748,775. 


ren derefore 70 is = 108 „ 26.748,75 2 2 - 


15 3 80 
6,062, 276; and 0 is = 1. ooo, ooo, ooo — 346,062,276 = 

Y N | 

* a. 653,937,772 -F 
* 53.937,24 and 2 us = A = 18.683,93. 
etricl 71 8. f 
- {ſn 44 CERT 
a erefore x x 1 L or che value ef an annuity of one pound a year 
605 ea 


„er che age of 16 years, according to Mr De Moivre's Hypotheſis, 


* 


5x 18.683,93 £18.683,934, or 181, 135. 84, QE I. 
| B b N, B, The 
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N. B. The value of this annuity, as computed above from Mog 
de Parcieux's table, is C20. 137, 194. or 20. 23. 9d. which is greater 
the value juſt now found for it by almaſt a year and a half's purchase. 


For a life of 
the age of 20 


CLXVIII. When the given life is of cke age of 20 years, 'we U 


JE have n ( 9g —20). =- 75,3; and == 77 ; and G =.the geomei 
8 1 1 'T I I JS 
ogreſſion ,, — 5 — —_ Pp 1 
Prog Bet ＋ = T 77 N . A eee n , 


1 F 


term ug or to 75 terms, which (by Mr. Smart's tables, page 80% ws 


27:339,9220h 


| '75. 6 BZ 4v 75 


G 18 — 1.000,000,900,..— 364,412,290 


26.406, 688. Therefore = is 2 -935'.., 26.406,688'= 


1 —r 


= .364,412,294 3. and 2 


1— 7 — ad ha! 
— . . 55 75700 dür 
635,587,706; and 2 is:= >= — = Af. 1 
| „ 0 35 
„ OY = 
Therefore 1:x | 1 „ or the value of an annuity of one pound a roi ay 
1—1 . — . 4 * 3 * 
for a io of. the geg er ag em. ording tp Mr. De Mygivre's Hypodri xd 
is = 1 x 18,159,648 = £18.159,648, or 18“. 35. 2d. 1. QEL 1 
N. B. The value of chis annuity, as computed above from Monle bo 
de Parcieux's table, is (19.457, 903, or 1 l. 94. 1d. 2; which is great! 5. 
than the value juſt now found for it by about a year and a quart! 
purchaſe. 5 5 
* 12 be CHAT. When = * life is of the age of Y years, ne , 59. 
years, have 1 (= 95—25) = 70, and ! = L, and G = the geometic 
. 4 W 
 Progre . r 1 72 2 77 Gr. CO tine 0 a 7* 
or to 0 terms, which (by Mr. Smart's table, page 80, is 26. O0 
, | The 40 = 


7 ; Fey 102 88 5 of x 6. 7 ' 0 
jerefore IG is = . & 26,000,396. = 26.910,411,0f0 _. 


e os i 
38434453 and „ is = 1.000, ooo, oo — .384,434;443 = 


ie „ 
33 „ n 5.57 | 
51555655575 and 3 © 480 5 _ 57. _ 17.587, 585. 
21 | J 35 Mw 
Fa It —_— | | ; 
herefore -1 X | + * 5 Or the value of an annulty of one pound a year | 


1—1 

or a life of the age of 25 years, according: to Mr. De Moivte's Hypotheſis, 
4 | 

$=1 x 17:587,587 = £17.587,587, or 191.115. gd. QE1, 


N. B. The value of this -annuity, as computed above from Monſieur 
Je Parcieux's table, is £18.827,070, or 181. 166. 64.4; which is greater 
han the value juſt now found for it by about a year and a quarter's 
durchaſe. 


Haw 


CLXX. "When the given life is of the age of 30 years, we ſhall For a life of 


th 
ure n (= 95— 30) = 63, and © = 1232, and G = the geometrical yoo a 


n 65 3 
wy p 1 1 1 4 LF p . . * av | | OFF 
progreſſion 7 +> += A *. + &e. continued to the term 


: | . 
% or to 65 terms, which (by Mr. Smart's tables, page 80,) is = 


£5.517,849, Therefore C is 1:035 1 25:517,849 = 20:410,974715 
ens 1. ooo, ooo, ooo — 406, 322,672 = 


406, 322,672 ant 
nN 


e "OR 13001 A 
593,577, 328 and 7 Ia 's = = 16.962, 209. 


** I 
4 16 1 5 3 8 * J OY Aenne 
herefore 1 «“ \, 54 or the value of an annuity of one pound a year 
for a ks the age of 30 years, according to My, De Moivre's Hypotheſis,” * 
b =I x 16.962, 209 = 016.962, 20g, or 161. 195, 34. 


- 
ee cen RR RR _—_y — — — * 


- — - 
— — — — = 
— <q * 
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N. B. The value of this annuity, as computed above from Moafen 
de Parcieux's table, is £18.095,844, or 181. 15. 114, which is grevy | 
than the value juſt now found for it by about a year and half a Quarter, 55 
purchaſe, | ku 


— 


nas... 


mn 
— 


eee 95 — 35) = 60, and - = —-, and G = the geometric 


1 1 a Lan . fio:.:- 1 
progreſſion — ＋ oy PT ms + N Tee. —73 =( l. 
'Smart's tables, page 80,) 24.944,34. Therefore - G ! 

| 0 


— 70 


| 1— 17 

1. 000, oo, ooo — . 430, 296, 661 = 669, 703,339 and 3 2 

: 7—1 
8697703, L ap” 

5 7 339 2 16.277, 238. Therefore 1 x 1 5 or the value 
e ay 

of an annuity of one pound a year for a life of the age of 35 year, 

£ 


according to Mr. De Moivre's Hypotheſis, is = 1 x 16,277,238 = 
= £16.277,238, or 16/, 75. 64.4, QEl. | | 


N. B. The value of this annuity, as computed above from Monſieur 
de Parcieux's table, is £17.240,588, or 171. 4s. gd. 4; which is greater 
than the value juſt now found for it by ſomewhat leſs than a per! 
purchaſe. | | 


OY — CLXXII. When the given life is of the age of 40 years, we ſul 


years. have »n (- 95 — 40) = 56, and conſequently - — FN and G = the 
| 

a 1 I 
geometrical progreſſion : ＋ = += = — = + &c. 7 Y 


z= (by Mr. Smart's tables, page 80, ) 24.264, gg. Therefore 56 is 2 
1.035 


— 


03 
55 
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A. 


— 1.035 x 24.264,053 = 25-113-2949855 = 436, 605, 361; and 9 
5 a 


; = 1,000,000,000 — .456,605,361 = .543,394,639z and = 


£4632 6.029 - x 


| | 11 


: x 4 
ccording to Mr. De Moivre's Hypotheſis, is = 1 x 15.525,561 = 


15.525,61, or 151. 10s, 6d. QET. 


N. B. The value of this annuity, as computed above from Monſieur 
Je Parcieux's table, is L1 6.147,167, or 161. 2s. 114, 4; which is greater 
han the value juſt now found for it by ſomething more than half a year's 
zurchale, 


have # (= 95 — 45) = 30, and conſequently - = 77 and G =y 
©) 


F: | Oh I I I I 
he geometrical progreſſion - + —= + 70 — + 7 ＋&c. 


5 (by Mr. Smart's tables, page 78,) 23.455617. Therefore 


710 


i 

un Ws = 2235 x 23.455,617 = 2422552995 48563771. 

car's 50 nds n n 
and _ is = 1.000,000,000, — . 48,531,271 = 514,468, 729; 

ſhall and 70 is = -514,468,729 = 14.699, 106. Therefore © x 2 | 

: the 3 835 8 
r the value of an annuity of one pound a year for a life of the age of 


5 years, according to Mr. De Moivre's Hypotheſis, is = : x 14.699,106 


114.699, 106, or 14/. 14s. od. QED. 
N. B. The 


cLXXIII. When the given life is of the age of 45 years, we ſhall For a life of 


— 


— — —— 


—— ——— — — — . — . — — — 
n = — — — 


— — 


ab — — — 


— 


— 
— 


— 


= — 
. — — — — 

= * * o — 
2% — — _ * — 


| 
! 
: 
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Fer a life of CLXXIV. When the given life is of the age of go years, ve (1g 


N. B. The value of this annuity, as computed above from Monjy 
de Parcieux's table, is C14. 16, 120, or 140. 145. 34.7; which is grey 
than the value juſt now found for it by only the trifling.ſum of 3d. . 


the age of 50 | x 
— have » (= 95 — 50) = 45, and conſequently 7 * ny and C = 
Te I [ 1 * 3 
the geometrical progreſſion - Tos T:72 * _ +&. j 
= (by Mr. Smart's tables, page 78,) 22.495,450. Therefore 1 4 
a . 
03 — . 82, 5 8232 1 
1235 x 22.493, 45„̃ > e = 519,395,350; and 179 
45 45 | : 
| Ws 
| r 
iis = 482,604.650 = 13.788, 704. Therefore . x 7 or th 
035 — 5 
| | F—1 
value of an annuity of one pound a year for a life of * age of 50 yen, tb 


For a life of 
the age of 55 


years. 


according to Mr. De Moivre's Hypotheſis, is = 1 * 1 3.788,04 = 
(13.788, 704, or 131. 15s. 9d. 1. EI. - 


N. B. The, value of this annuity, as computed above from Monſier 
de Parcieux's table, is C13. 183,083, or 130. 3s. 8d. which, inſtead d 
being greater than the value juſt now found for it, (as has been the caſe in 
the preceeding inſtances,) is leis than that value by more than half a years 
purchaſe, | 


an 

CLXXV. When the given life is of the age of 33 years, we ſhall 
. 3 Fr 24.0 = 1 
have n (= 9g — 55) = 40, and — - = 5 and G-= the V 
geometrical progreſſion : + -' += + 1 . 7 + &c. 1 PF 
the! 


= (by Mr. Smart's tables, page 78,) ' 21:355;072: Therefore G 'is = 
| n 


1.035 
—— 
49 
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1:035 x 21.355, = LIL 552,662,487 nl 7 
40 ä 1 5 . 
121 
is = 1. oco, oO, ooo — 552,562, 487, 2 447,437,513; and 
6 del e 
1 is = — = 12.783,928. Therefore 1 x | 'S am; 
— 035 2 
11 ; f— « 
or the value of " ,annuity of one pound a year for a life of the age of 
35 years, is = 1 X 12. 783,928 = C12. 783,928, or 121. 155. 84. 
QEl. = ; 


N. B. The value of this annuity, as computed above from Monſieur 
de Parcieux's table, is Z11:691,801, or 11. 13s. 1cd. which is leſs than 
the value juſt now found for it by more than a year's purchaſe. 


CLXXVI. When the given life is of. the age of 60 years, we ſhall For a life of 
| the age of 60 


have n (= 95 — 60) = 35, and conſequently - = HW and G — years. 


. I I I I \ 
the geometrical progreſſion — ＋ „ ＋ A 3 + &c. 
S P 8 17 7 75 hd 75 


I 
775 


= (by Mr. Smart's tables, page 78,) 20. o00, 661. Therefore 


md % =- 1.000,000,000, — 591,448,118 408,551,882 3 


L 


is = 488882 = 11.672, 910. Therefore 


035 


or the value of an annuity of one pound a yeat for 


life of the age of 60 years, according to Mr. De Moivre's Hypo- 
thelis, is = 1 x 11,672,910 = (11.672, 910, or 11/, 135. 54.4. QEL. 


— 
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N, B, The value of this annuity, as computed above from Mone 
de Parcieux's table, is C10. 104,4, or 10, 2s. 1d. Which is leſs d 
the value juſt now found for it by more than a year and a half's purchaſ. 


For a life of CLXXVII. When the given life is of the age of 65 years, we hq 
the age of 65 | 


years, have n (= 95 65) = 30, and conſequently So _ and C S 
WT I 
geometrical progreſſion — — - Sh 5 + = — + 


+ —, = (by Mr. Smart's tables, page 78,) 18.392,045. Therefor 
7 © 


Tc is = 1.035 18.392, 045 = 19:035»700,575 = 634,525,557. 


1 30 30 
and ow 18 1. ooo, ooo, ooo, — 634,525,552 = 365,474,405 
1 — 7 : 
and „5 is =. 3242448. — 10.442,127. Thereke 
_— 035 4 
4 ſi 
I K 


„ or the value of an annuity of one pound a year for 4 

— | : | | 

7 life of y age of 65 years, according to Mr. De Moivre's Hypotheſas 
is = 1 Xx 10.442,127 = £10.442,127, or 10). 8. 10d, QEI. 


* 


N. B. The value of this annuity, as computed above from Monſieur 
de Parcieux's table, is £8.813,625, or 81. 6s. 3d. 1; which is leſs than 
the value juſt now found for it by more than two years purchaſe, 


3 * 4 _ CLXXVII. When the given life is of the * 70 years, ve ſhall 


Jean. have n (= 95 — 70) = 25, and conſequently 
| n 


= 


S the geometrical progreſſion 2 ＋ 2 + +4 


**y 
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= (by Mr. Smart's tables, page 76,) 16.481,514. Therefore 
= 1:235 x 16.481,514 = 17-058,366,999 = 682,334:6793 


25 1 
O is = 1,000,000,000 — . 682, 334,67 17.666, 3211 


1—7 
— G 1 31 7,665,321 — | | 
£ is = 2. SHOT 9.076,152, Therefore 
x | * , or the value of an annuity of one pound a year for a life 
* = 1 3 


if the age of 70 years, according to Mr. De Moivre's Hypotheſis, is 


4, 2 9.076, 132 = £9.076,152, or gl. 15. 6d. QE! 

* N. B. The value of this annuity, as computed above from Monſieur 
le Parcieux's table, is C6. 576,387, or 61. 11s. 6d. which is leſs than the 
aue juſt now found for it by about two years and a half's purchaſe. 

r 4 . 


CLXXIX. If the foregoing values of an annuity of one pound for 
he lives of perſons of the ſeveral ages of 1 year, 3 years, 5 years, 10 
ears, 15 years, 20 years, 25, 30, 35, 40, 45, 50, 55, 60, 65, and yo, 
years, which are derived from Mr. De Moivre's Hypotheſis, are ſet down 
n a regular ſeries, and the'values of the ſame annuity for all the ſame lives, 
xcept the firſt, as computed above from Monſieur de Parcieux's table, are 
ſer down in an adjoining column, and the differences between the ſaid 
alues are likewiſe ſet down in a third column, they will together form 
the following table. | N | 


eur 
than 


E — - - 
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Containing the conjeAural baer of an annuity of one pound a year for th 


EY — 4 4 t o 
"- 7 5. 3. * 7 
Gr ; " 


1 4 r 


lives of perſons of ſeveral different ages, derived from Mr. De 1 
LUypothefis, * That the deerements 'of human life, or ' the numberi o 
* perſons dying every year out of any given original number of peri 
« living at the beginning of life, continue the ſame throughout the uli 
« extent of human life; and containing likewiſe the true values if th 
fame annuity of one pound à year for all the ſame lives, except the in 
(which is a life of the age of 1 year) computed according d Monjug 
de Parcieux's table of the probabilities of 4he drruliun 0 of Human js, 
upon a ſuppoſition, in both ways of computing the values I this ami 
that the intereſt of money is 3 per cent. and that the utmoſt extent of hung 
life is leſs than 95 years; and containing likewiſe, in an udjoining coin 
the differences of the ſaid values ef the ſaid annuity from each other. | 


— : TP. 
of * _— Tr FTE — 2 at 


Years Values of a life- | 7 v7 hay * the ' the 
annuity of one ſame life-annuity of 
1 pound a year, ac- according to Mon- val 
Age, | cording to Mr. feeur de Parcieux's 7.0 
De Moivre's Hy- table of probabie 
| | fothefis. lities, pul 
| | £ | 1 [ — 
I 19.908, Sog ＋ | TOE. | | 
3 19.775,462 | 19.987,654 0. 212,192 | * 
5 | 19.608, 225 20.5 26,716 o. 918,491 Mo 
110 | 19.105,347 20.752,98 1 1.587,034 | tah 
15 18.68 3,934 20.137,194 1.453,00 Ha 
i 20 18.159,048 19-4 57,903. 1.298,255, ties 
25 17.587,87 18.827, 70 1.239,43 pri: 
30 16.962,209 18.093, 844 1.133,035 ann 
35 16.277,38 17.240, 388 0.963, 350 onl) 
40 15.523561 16.147,16 o. 621, 606 | 
45 14.699,106 14.7 16,120 o.017, 014 lle, 
30 13.788704 13.183,08 3 O. 605, 621 5 
55 12.783,928 11.69 1,801 1.092, 127 4 
60 11 672,910 10,104,074 1.568,830 | 
65 10.442,127 8.31 3,025 2,128,502 De 
70 9.076,52 6.575,357 2.500, 795 


g 


- LIFE-ANNUITIES. 195 


” (3365114605341 Hut ee ot 24 nnn dts wt . 
CLAXX. It appears from the foregoing table, in the iſt place, That, 
om the age of 3 years to the e of 45 years, the values of life-annuities, 
cording to Mr. De-Moivre's Hypotheſis, are leſs than their true values, 
: computed above from Monſieur de Parcieux's table of prebabilities ; 


age 
he age of 45 Years, the excels of the true value of a life-annuity of one 
ound, above its conjectural value, derived from Mr. De Moivre's Hypo- 
theſis, increaſes from £0.212,192, or leſs than a quarter of a year's pur- 
naſe, to £1-587,034, or more than a year and a half's purchaſe, (which 
s its magnitude at the age of 10 years,) and then decreaſes again to 
0.017,014, or leſs than one week's purchaſe, or, we may ſay, to o 


And, 3dly, That, from the age of 45 years to the age of 70 years, 
the values of life-annuities, according to Mr. De Moivre's Hypotheſis, are 
reater than their true values, as computed above from Monſieur de Par- 


— table of probabilities; 


And, 4thly, That, during the ſaid interval from the age of 45 years to 
the age of 70 years, the exceſs of the conjectural value of a lite-annuity 
of one pound, (according to Mr. De Moivre's Hypotheſis,) above its true 
value increaſes continually, as the age advances, or grows older, from 
0.017,014, Or o, to £2.5c0,795, or more than two years and a half's 
purchaſe, which is its magnitude at the age of 70 years. 


CLXXXI. Upon the whole matter, the differences of theſe values 
ſeem to me to be fo conſiderable that I cannot but wonder that Mr. De 
Moivre ſhould have thought fit to diſregard them, and to compute his 
tables of life-annuities from his own Hypotheſis, inſtead of following Dr. 
Halley's, or Monſieur de Parcieux's, or ſome other table of the probabili- 
tics of life deduced from obſervations. And this appears the more ſur- 
prizing when we conſider, that the labour of deriving. the value of a life- 
annuity for a life of any given age from that of a like annuity for a life 
only one year older, in ſtrift conformity to a table of the probabilities of 


life, by means of the expreſſion - = * 1 L. is ſcarcely, if 


2 on 
the foregoin 
table. * 


A general con- 
cluſion con- 
cerning Mr. 
De Moivre's 


Hypotheſis, 


at all, greater than that of computing the ſame annuity, according to Mr. . 


Te .—7 j 


De Moivre's Hypotheſis, by means of the expreſſion 1 x $75; 


Cc 2 I would 


— 
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I would therefore recommend it to all future calculators of the values , 
life-annuities, or at leaſt to thoſe who undertake only to calculate ANnuitie 
for ſingle lives, to lay aſide all conſideration of Mr. De Moivre's Hy theſs 
and to compute thoſe values from Monſieur de Parcieux's table 7 probe 
bilities, or ſome other table of the ſame kind which they may eſteem to h 


8 . Wy I. | 
of ſtill better authority, by means of the expreſſion -x - N 

Ps / is 1 F [533-3 V 1 P+4d | 4 „ 
in the manner that has been above explained and exemplified in An. 10h 
101, 102, &c.— 117. RW „1. oi e 


End of the explanation of Mr. De Moivort's Hypotheſis. : 


% 


An account of Mr. Weyman Lee's method of 
of Life-annutties. _ 


CLXXXII. Some gentlemen who have undertaken to write upon the 
ſubjc& of life-annuities, but who appear to have been unacquainted with 
the Mathematicks and the doctrine of chances, have conſidered the method 
of computing the value of a life- annuity above-delivered in Problem 11, 
Coroll. 2, Art. 31, page 28, and exemplified in many inſtances in the 
ſubſequent part of this tract, and which is that which all mathematial 
writers, (from Dr. Halley in the year 1692, down to Dr. Price and Mr, 
Morgan in their late treatiſes,) have univerſally adopted; ——1 ſay, fone 
gentlemen have con{idered this method as erroneous. One of theſe gente. 
men was the late Weyman Lee, Eſq; a barriſter at law and a benchetr d 
the Society of the Inner Temple. This gentleman publiſhed a book in one 
volume octavo in the year 1738, upon the doctrine of life- annuities, intitle, 
« An Eſſay on the method of aſcertaining the value of annuities, and of Leu 
reduced to annuities certain, for one or more lives,” and in the year 1751 
he publiſhed a ſecond pamphlet on the ſame ſubject, intitled, A va'uation 
cf annuities and leaſes certain for a ſingle life.” This latter pamphlet I have 
icen.” And in it, I obſerve, he argues againſt the method of computing 
the values of life-annuities above-explained, in a ſtyle of great confidence, 
and with a high degree of contempt of his numerous Ke, ns advers 
ſaries, Dr. Halley, a Mr. H. B, Mr. Richards, Mr. Hodgſon, Mr. Hayrz, 
and Mr. De Moivre : but at the ſame time he expreſſes himſelf with geen 
obſcurity, as might naturally be expected from a perſon who endeavoured 
to invalidate fo clear and certain a_propofition. And, in lieu of the {ad 
method of computing the values of life-annuities (which he conceives hi- 
jelf to have ſhewn to be erronequs,) he gives us another method of cis 
mating them, which is as follows. 


computing the vain 


. 


CLXXXIII. Was 
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f any given age is to be determined, we muſt look into Dr. Halley's, 
Monſieur de Parcieux's, or ſome other, table of the probabilities of the 
ration of human life, to find what number of perſons are therein repre- 
"ted as living at the ſaid age. And then we muſt divide this number 
y 2, and look again into the faid table, ro find at what later age of life 
Ve number of perſons repreſented therein as living will be reduced to this 
rer number, or to one half of the former number. And an annuity of 
re pound a year for the life of a perſon of the firſt, or given, age will be 
21a) in value, ſays Mr. Lee, to a like annuity of one pound a year for a. 
m of years certain, equal to the difference of. the ſaid two ages, or to the 
pace of time in which the number of perſons repreſented in the table as 
ring at the given age will be reduced to half, ; 
Thus, for example, if the value of an annuity for the life of a perſon 
f the age of 10 years is to be determined, we ſhall find in Monſieur de 
arcieux's table above-mentioned, that 880 perſons are there repreſented as 
ving at the age of 10 years. The half of this number is 440. We muſt 
erctore, in the ſecond place, look out in the ſame table the age at which 
he number of perſons living is reduced to 44. Now we ſhall find, upon 
is inſpection of the ſaid table, that at the age of 61 years there will be 
o perſons living, and at the age of 62 years 437 perſons living, out of 
he ſaid 880 perſons who were living at the age of 10 years. Therefore at 
me intermediate age between 61 and 62, as, for inſtance, about the age 
f 61 years and nine months, we may ſuppoſe that the number of perſons 
ring, (out of the ſaid original 880 perſons, who were living at the age of 
0 years,) will be 440; or, in other words, A original 880 perſons, living 
t the age of 10 years, will be reduced to 440, or to one half, in the courſe 
df 51 years and 9 months. Therefore (according to Mr. Weyman Lee's 
ethod of valuing annuities,) an annuity of one pound a year for the life 
jt a perſon of the age of 10 years is of the ſane value with an annuity of 
ne pound a year for the ſpace of 51 years and 9 months certain, or, in 
ound numbers, for the ſpace of 52 years. 


* 


CLXXXIV. According to this method of eſtimating life-annuities, an 
nnuity of one pound a year for the life of a perſon of the age of 10 years, 
nen the intereſt of money is 34 per cent. is £2 3.795, 764, or 230. 155. 1 14. 
"at being the value of an annuity of one pound a year for a term certain 
It 52 years, when the intereſt of money is 34 per cent. as appears from 
vr. Smart's tables, page 80. | 


5 


CLXXXV. But 


cLXXXIII. When the value of an annuity for the life of a perſon Mr. Weyman 
Lee's method 

of valuing 

life. annuities. 


An example 
of the ſaid 


| 
| 
| 
| 
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Of the differ- CLXXXV. But we have ſeen above, in Art. 94, that the true v 
ence ne of an annuity of one pound a year for the life of a perſon of the ax d 
bar 4 10 years, when the intereſt of money is 3 per cent. is only £20.7 wi 
puted by this Or 20/, 145. 94.4: and by the other calculation of it, in Art. 1161 
method from appeared to be only C20. 752,98 1, or 20l. 164 od. 1. Therefore thejy 


their true va- going value of it, obtained by the method of Mr. Weyman Lee, to vg 
** 230. 155. 11d. 1s greater than its true value by no leſs than three jy 
purchaſe. And in like manner it will be found upon trial, that nd 
other ages of life, except from the age of 74 years to the age of 8 3 fe 
the values of life-annuities obtained by this method of Mr. Lee, with 


greater, and for the moſt part very much greater, than their true value, 


CLXXXVI. But that the difference of theſe values of life- annuity 
found by Mr. Lee's method, from their true values, as compm 
according to the directions of Problem 11, Coroll. 2, may be the ap 
apparent, I ſhall here preſent the reader with a table containing hy 
ſets of values of an annuity of one pound a year for the lives of peia 
of all ages, differing from each other by one year, from the age d. 
ears to the age of 93 years, incluſively, computed from Monſeeu 
arcieux's table of the probabilities of the duration of human life, un 
a ſuppoſition that the intereſt of money is 34 per cent, and contatg 
likewiſe the differences of the ſaid yalues, This table is as follows, 


* 


TABLE 


== — = 53 2 


T A D L 


ntaining the values of an annuity of one pound a year for the lives of 
perſons of the ages of 3 years, 4 years, 5 years, and every following - 
number of years up to 93 years incluſively, upon a ſuppoſition that the 
trbabilities of the duration of human life are ſuch as they are repre- 
ſented to be in Monſieur de Parcieux's table of them, and that the 
intereſt of money is 3 per cent. computed according to two different 
methods, to wit, Mr. Weyman Lee's method juſt now mentioned in 
Art. 183, and the true method that has been adapted by Dr. Halley and 


all other mathematictans, and which has been explained above in Prob- 
n an adjoining 


— 


> 


km 11 and its corollaries; and containing likewiſe, i 
column, the differences of the ſaid values. 


LIFE-ANNUITIES. 


1 


Years Values 17 an — Values of the | Differences of | 
Sf | 5 Me. Women | Dr Helene , faid wa 
Age. Lee's method. thed. lues. | 

£ & -;* BRI? » 

3 24-113,295 19.98 7,054 | 4.123, 641 
4 24.11 3,295 20.327,34 | 3-786,261 

5 24.113,295 20.526, 16 3.386,79 
6 24.113,29 20.656, 349 3.456, 946 
7 24.035,948 20. 729,912 3.306, 036 
8 23.957,60 20.764, 688 3.192,75 

9 23.877, 206 20.78 1,222 3.095, 984 
10 2 3.795,7 04 20.752,981 3-042,783 
Ll 23.628,616 | 20.676,995 | 2.952,221 
12 23.455,67 20.348, 338 2.907, 279 
13 23.366, 861 20.41 5,899. 2,950,962 
14 23.276,64 20. 278,914 2.997, 650 

15 23.091.244 20. 137,194 2954050 
16 22.899, 437 19.990, 615 2.908, 822 
17 22.700, 918 19.863,739 2.837,179 
18. 22.599,007 19.732,78 2.866, 289 
19 22.495,40 19.597, 860 2.897, 890 
20 22.282,79 19.47, 903 2.824, 888 
21 22.173, 686 19.338, 821 2.834,86 
22 21.949, 765 19.216, 339 2.733, 426 
23 21.8 34,882 19.090,318 2.744504 

24 21.599,13 18.960, 13 | 2.638,499 | 
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| 


Values of an _ Values of the Differences of 
7 2: 

ray {4 jm | Dr: Hell? 1. the ſaid va- 

Lee's method, thod. 15 lues. 

” 7 PER 
21.478,137 18.827,070 2 651,067 | 
21.335,02 18.689,28 2.663,44 
21. 102,499 18.547,817 2.554,082 
20.972,917 18.401,759 2.571,158 
20.706,969 18.251,167 2.455,802 
20.870,23 18.093,84 2.474, 681 
20.290, 493 17.935,82 2.354.911 
20.146, 823 17.770, 162 2.376, 661 
19.85 1,962 17.599, 354 2.252, 608 

19.70, 684 17.422,91 2.277, 769 
19.390, 208 17.240, 688 2,149,620 
19.068, 855 17.052, 103 2.016,62 
18. 904, ooo 16.887, 174 2.046, 826 
18.865, 640 16.629, 189 1.936, 451 
18,392,045 16.392,65 1.999.390 
18.033,67 16.147, 167 1.8 88,600 
17.667, 018 15.892, 297 1.774721 
17.28 3,364 15.580, 939 1.704542 
17.089,56 15.303, 763 1. 785,793 
16.890, 332 15.013, 669 1.874, 683 
16.481,14 14.716, 120 1.765, 394 

16.038, 367 14.404, 549 1.663,88 
I5.841,272 14.105,200 1.736, 072 
15.393,16 13.793,89 1.601,87 
15.167,124 13.494,42 g 1.672, 699 
14.697, 974 13.183, 083 1.5 14,891 

14.212, 403 12.88 3,449 1.328,94 
13.963,28 12.396, 296 1. 366,98 5 
13.709, 837 12. 298,386 1.411,41 
13.189,68 1 11.989, 93 1.200, 588 
12.922, 816 11.591,801 1.231,03 
12.051, 320 11.383,427 1.267, 893 
12.094, 116 11.863, 48 5 1.0 30,631 
11. 08,243 10.7335, 123 1.053, 120 
11.317, 410 10.435,66 1.08 1,844 
10.920, 3820 10. 104, 074 o. 8 16, 446 
10. 302,738 9.759, 829 0. 542,909 

9.98 8,78 5 9.401923 0.58 3, 8 60 
9.663,334 9.053,059 o. 6 10, 275 
9.335,88 | B8.690,648 0.644,640 


Ve 
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Values Ae — Values of the Differences of 
NAH 0} one Annu. - . 
. Helloms, | *% Jaid 0a: 
Lee's method. thod. Lues. 

N 4 ASH P | £ | 
$.662,023 8.31 3,625 0.348,398 
8.316,605 | 7: 944,258 0.372,347 
7-965,194 7.583.227 0. 38 1,467 
7.507, 686 7-233-099 0.373987 
7-243976 6.896,496 0.347,489 
6.873955 | 6.575.337 | 0-298,598 
6.497,515 6.249,540 0.247,075 
6.114,543 5-945»972 0.168,571 | 
5.724,928 5.644,448 o. o80, 480 
5328,53 5.347, 806 o.0 19,253 
4.92 5,300 5-059,023 ©.1 34,323 
4+515,052 4-7 542921 0. 239,8 09 
4.515.032 4.461, 839 o. 053, 213 
4.097, 686 4.187,78 o. C9 ,070 
3-673, 079 3.908, oo 0 244,921 | 
3.673,79 3.661,78 1 0,011,298 
3-241,105 3.42 7,856 0. 186,751 
3.241, 10g 3.213,68 0.02 5,447 
2.801,636 2.984,473- 0.182,83; 
2.801, 636 2.717, 188 o. 08,448 
2.801,636 | 2.456, 774 0. 344, 862 
2.354,44 2.211911 0. 142,633 
2.354744 1999, 8 10 0.334.734 
1. 899,694 1.728, 378 0.1 1,316 
1.899,69 4 {| 1:459,699. 0.439,99 
1.436,93 1.197,12 0.239,44 
1.436,93 0.947.609 0.489,284 
0.966,183 0.7 16,468 0. 249,713 
o. 966,183 0. 4830 . o. 483,93 
0,000,000 | 

Dd * CLXXXVII. 


Obſervatiors 
on the differ- 
ences of the 
two ſets of 
values of life- 
annuities ſet 
down in the 
foregoing 
table. 
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CLXXXVII. From the foregoing table it appears, that at the age g 
3 years the value of a life -· annuity obtained by Mr, Lee's method is gien 
than its true value by more than 4 years purchaſe; and that, from the we 
of 3 years to the age of 10 years, incluſi 0 it exceeds the true value b 
more than three years purchaſe; and that, from the age of 10 years tote 
age of 3 years, incluſively, it exceeds the true value by more than tay 
years purchaſe ; and that, from the age of 37 years to the age of zz 
years, incluſively, it exceeds the true value by more than one years pur. 
chaſe; and that from the age of 59 years to the age of 74 year, in 
cluſively, it exceeds the true value by leſs than one year's purchaſe, a 
that in that laſt interval, from the age of 59 years to the age of 54 yean, 
its exceſs above the true value becomes gradually leſs and lefs, till, at the 
ſaid latter age of 74 years, it is almoſt equal to o. But, after the ſaid ze 
of 74 years, the value of a life-annuity obtained by the ſaid method d 
Mr. Lee, is, for about 9 years, or till the age of 83 years, nearly equl 
to, but for the moſt part ſomewhat leſs than, its true value; after which 
it again becomes greater than the ſaid true value at the age of 84 yen, 
and continues to exceed the ſaid true value throughout the whole remainder 
of the table, or in every following year of human lite. 


N — 
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CLXXXVIII. The differences of the foregoing values of life-annuitie, 
obtained by Mr. Lee's method of computation, from their true values 
are ſo conſiderable before the ages of 39 or 40 years, that it would be 
by no means adviſeable to have recourſe to thoſe values in ſettling the 
prices of lite-annuities that are to be granted for the lives of perom 
under thoſe ages. And even to the age of 64 years, incluſively, I ſhould 
think theſe differences too great to be neglected. But from the age d 
65 years to the age of 83, or 86, years, thoſe values might do tole- 
rably well as a guide in the purchaſe of life-annuities, if a table con- 
taining the true values of the annuities for lives of thoſe ages were not a 
hand. But, when tables of the true values of life-annuities, (computed 
ſtrictly from a table of the probabilities of human life, and not from Mr. 
De Moivre's Hypotheſis, or any other inaccurate - ſuppoſition adopted by 
calculators for the ſake of abridging their trouble,) are ready-computed 
to our hands, it ſeems to be imprudent and unſatistactory to have recouit 
to any other values of them, 


CLXXXIX. We have ſeen in the foregoing table, that Mr. Let 
method. of 1 life- annuities is doubly erroneous, For it makes the 
values of them much greater than they ought to be throughout the great! 


part of human life; and, for a few years between the ages of 74 yet 


and 84 years, it makes them rather leſs than they ought to be. Yet Mr. 
Lee is very confident that it is the only right method of valuing life- 
annuities, and ſeems to wonder that any body can doubt of its being fo. 
And, to remove theſe doubts, and fully eſtabliſh the juſtneſs of his ſaid 
method, he has given us what he calls two diſtin& proofs of it, Theſe 
proofs are expreſſed in very vague and looſe terms, inſomuch that I muſt. 
confeſs myſelf unable to underſtand them. The words chance and chartes 
occur in them very frequently, and ſometimes the expreſſion of the chance 
of, or to, a chance: but they ſeem to be uſed without any diſtinct meanings 
annexed to them. However, as this is a matter which relates to the very 
foundation of the doctrine of life-annuities, I ſhould be glad that my 
readers would exerciſe their own judgements concerning it; and therefore, 
to enable them to do fo, (as Mr. Lee's tracts are not now eaſily to be 
met with) I ſhall here preſent them with a tranſcript of the paſſage, in 
Mr. Lee's ſecond pamphlet above-mentioned, which contains the ſaid two 
ſuppoſed proofs of the juſtneſs of his method of valuing life-annuities. 
In this paſſage Mr. Lee has introduced ſome numbers into his argument, 
by way of example and illuſtration, which are grounded upon Dr. Halley's 
Breſlaw table of the probabilities of the duration of human life, and on a 
ſuppoſition that the intereſt of money is 6 per cent. Theſe numbers I 
have taken the liberty to alter ſo as to make them ſuit with Monſieur de 
Parcieux's table of probabilities and a ſuppoſition that the intereſt of money 
is 34 per cent, in order to avoid the unneceſſary trouble and perplexity 
that might have ariſen from the conſideration of a different table of proba- 
bilities and a different rate of intereſt from thoſe which are become familiar 
to us by our frequent uſe of them in the courſe of the foregoing articles, 
Theſe alterations..in Mr, Lee's numbers, it 1s evident, cannot in the leaſt 
affect the force of his reaſonings, (if there is any force in them,) and 
therefore may be made without injuring him. And, with theſe alterations 
in the numbers, the paſſage containing Mr. Lee's two ſuppoſed proots of 
the juſtneſs of his method of valuing lite-annuities, in pages 8, 9, and 10 
of his ſecond pamphler above-mentioned, intitled, 4 valuation of annuities 
for lives, is in the words following. | 


' 


CXC. © Since the author [Mr. H. B.] is ſo full of, and ſo learned in, 
the doctrine of chances, as he calls it, I will take the liberty of offering 
to his conſideration an argument, or two, in behalf of my rule, 'accord- 
ing to his way of thinking. The value of the chances in this caſc 
depends on, or' is one' and the ſame thing as, the value of the annuities 
dependant on thoſe chances. All the chances which an annuitant has on 
the life of A_ [a perſon of the age of 10 years] are agreed to be 880: 
and of thoſe he has an even chance to enjoy a moiety, that is, 440. 
Dd 2 The 
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Of Mr. Wey- 
man Lee's 
attempts to 
prove the juſt- 
neſs of his me- 
thod of valu- 
ing liſe- annui- 
ties. 


Extracts from 
Mr. Lee's ſe- 
cod tract, 

publiſhed in 
the year 1751. 
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„The annuities which attend thoſe chances for the whole life are Annuitg 
« for the term of 85 years, it being ſuppoſed. poſſible that he may live 6, 
« ſo many years. The total value of them for 85 years, as I COMpute i 
is 27,036,803; and the value of thoſe in poſſeſſion for 32 year x 
« 23.795,764, and of thoſe in reverſion. 3. 241,039. Since then the 2. 
4 nuitant on the life of A has an even chance to 440 chances on his lj 
44 and the annuities will attend thoſe chances; and, ſince theſe 4s 
chances will, and, from the nature of the life of man, of neceflicy mu 
« ariſe in the firſt part of thoſe 85 years, if they ariſe at all; (and 
« ſuppoſ:d in the caſe to be an even chance that ſo many chances gil, th 
« ariſe in his life:) he muſt then of neceſſity have the annuities attend 


| « thoſe very chances, that is, he muſt have the annuities for the firſt 5 4 
| e years of his life. This author | Mr. H. B.], or whoever will undertibt "ta 
| | eto anſwer this argument, muſt ſhew that *cis poſſible for an annuitant uy m 


« the life of A to have the benefit of all theſe 440 chances (to which d ch 
„ number of chances he has without diſpute a right, or an even chance tg 
| enjoy, ) unleſs he does enjoy thoſe which ariſe in the firſt part of life aa 
| « in immediate poſſeſſion, that is, thoſe of the greateſt value. And thi, 
| | ] am very ſure, he cannat ſhew. 


„ Again; theſe poſitions are not conteſted : 
term of 52 years is in value {#,23.795,704 3 


That an annuity fora 
0 —and that an annuitant 
* for the life of A has an even chance that A lives for 52 years. — Tu: 40 
* maxim made uſe of by this author, and is certainly a true one, Thu, 
cc 
cc 
cc 


in eſtimating the value of annuities for a life, all the poffible chances of 


life muſt be computed. From hence I argue thus. To eſtimate the . 
value of an annuity for the life of A, we muſt compute all the poſſible 74 

« chances on the life of A. The chance that A lives for 32 years is an n 
« even chance, and conſequently is one of the poſſible chances on the lite hi 
« of A. Therefore, to eſtimate the value of an annuity for his life, we .in 
« mult compute this even chance. The even chance on this life is to a term n 
« for 52 years. A term for 52 years is in value £23.795,764. Therelore 4 
« the value of an annuity for this life is C2 3.795, 64.“ is 
5 ho 

ala 

alan 


CXCE. Theſe are the words of Mr. Weyman Lee's proofs of the truth 
of his method of valuing life - annuities. But what meaning is to be found 1 
in them, or what train of reaſoning Mr. Lee might purſue obſcurely in is , 
own mind, when he uſed them, 1 will not pretend to determine. And 
yet I am inclined to conjecture that his meaning (though certainly it 18.007 


expreſſed 
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urefſed in the foregoing words,) might be as follows; to wit, that, if A conjecture 


don were to make 880 different grants, of one pound a year each, to 
a different grantees, all of the age of 10 years, for their reſpective 
es, half the ſaid grantees would be dead in the ſpace of 52 years, and 


7 


he « „ other half would live beyond. that term; and conſequently 440 of the from Mr.Lee's 


is life, 4 880 annuities would become extinct in the courſe of the ſaid 32 years, Pamphlet. 
ſe 449 1 the other 440 of them would continue to be payable after the ſaid 32 
mul, irs, And hence, I preſume, Mr. Lee was inclined to conclude, that 
nd i \-refore it would be the ſame thing, in point of advantage, to the grantor 


heſe 880 annuities, whether he granted them to the ſaid 880 perſons 


ending „the life of each of them reſpectively, or whether he granted them to 
lift 52 aid perſons and their executors, or other 1 N for a term 
lerule tain of 52 years; becauſe that, if he had, firſt, granted them for a 


-m certain of 52 years, and afterwards was, by the conſent of all parties, 
change thoſe grants into grants of the ſame annuities of one pound each 
the lame 8 80 perſons of the age of 10 years for the lives of the ſeveral 
antees reſpectively, the burthen that would fall on the faid grantor in 
nſequence of this change in the nature of the grants, by means of the 
u ments he would thereby be obliged to make after the expiration of the 
0 term of 52 years, to the 440 annuitants who would live beyond that 
m, would be counter-balanced by the profit, or ſaving, that would accrue 
o him before the end of the ſaid term of 52 years by the extinction of 
e annuities that had been granted to the other 440 annuitants who would 
we died in the courfe of the ſaid term.“ This is the only argument that 
can imagine to have been intended to be expreſſed in the foregoing 
age of Mr. Lee's pamphlet. But, if this was the argument Mr, Lee 
lied on, he was greatly miſtaken in thinking it a juſt one, though it may, 
t firſt ſight, appear plauſible, For the truth is, that the profit accruing 
the grantor of the 880 annuities of one pound by the aforeſaid change 
his bargain, by means of the extinction of the annuities that had been 
ranted to the 440 annuitants who had died before the end of the 52 years, 
Ill much more than connter-balance the burthen that would fall on him, 
I conſequence of ſuch a change of his firſt bargain, by means of the pay- 
nents he would thereby be obliged to make to the other 440 annuitants 
ho would live beyond the ſaid term of 52 years. And one very obvious 
aſon why we ſhould expect that the ſaid profit ſhould more than counter- 
dance the ſaid Burtben, in ſo young an age as this of 10 years, is, that 
e payments which conſtitute the ſaid profit, namely, the payments of the 
nuities ſaved by the deaths of the 440 annuitants who die before the end 


in his the ſaid 52 years, are much leſs remote, and conſequently much more valu- 
a, than the payments which conſtitute the ſaid burthen, or the payments 
is 0ot Mcutred by the obligation of continuing the annuities, during their re- 


peCtive lives, to the other 440 annuitants who will live beyond the ſaid 
im of 52 years. In what preciſe proportion, or degree, the ſaid my 
App | will 


. 


concerning 

the meaning 
of the torego - 
ing extracts 


—_—  — 


Mr. Lee's 

miſtake in the 
ſaid argument 
ſuppoſed tobe 
—＋ rr in 
the foregoi 

preach yg * 


- — — 


— — u —— 


— —— — nr > — — wt 


will exceed the ſaid burthen, is a nice queſtion, and can only be N 
mined by obſerving, in Monſieur de Parcieux's table of the probabilgh 


* 


that their lives may be extended, and computing, firſt, the values g 
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human life, how many of the 880 perſons who are there repreſemi 
living at the age of 10 years, (and to whom we ſuppoſe annuitie, of 
pound to have been granted for their reſpective lives,) will die off ing 
individual year of the whole term of 85 years through which it i; 5 


ſeveral payments that will be ſaved in each of the firſt 52 years of ty 
term of 85 years, by the deaths of thoſe 440 perſons who will die 
courſe of the ſaid 52 years, and, ſecondly, the values of the paymenyi 
will be incurred in each of the remaining 33 7 of the ſaid tern 
years after the 52d year, by the continuance of the lives of the othy 
annuitants, who will live beyond the ſaid 52 years, and then com 
the ſum of the values of the former payments with the ſum d 
values of the latter payments. This would be a nice and tedious ing 
and would be tantamount to the computation of the value of an ug 
of one pound for the life of a perſon of the age of 10 years in the ny 
explained above in Problem 11 and its corollaries, and exemplite 
Art. 94. But it is ſufficient to invalidate the foregoing argument, (al 
I have ſuppoſed to be that which was meant to be advanced by M. Ig 
that the exa# equality of the ſaid profit to the ſaid burthen (which in def 
argument is taken for granted, as a thing ſelf-evident,) is by no ag 
apparent; but that there is, on the contrary, good reaſon to ſup 
(without gomg into the nice inquiry juſt now mentioned,) that the} 
profit in this caſe of an annuity for a life of the age of 10 years, i 

greater than the ſaid burthen. For then it will not be the ſame thing f 
is ſuppoſed to be in the ſaid argument) in point of advantage, to th: gr 
of the ſaid 880 annuities of one pound to as many grantees, all of the a 
10 years, whether he grant them the ſaid annuities for the term of 52 | 
certain, or whether he grant them for the lives of each ſeveral grant; | 
the latter bargain will be leſs burthenſome to the grantor than the fon 
and therefore he ought to receive a leſs price from the ſaid 8 80 g 
in the latter caſe than in the former. And conſequently, it will fl 
from Art. 21, that, when the grantor makes only one ſuch grant d 
annuity of one pound to a perſon of the age of 10 years, he ouglt h 
ceive a leſs price for it than he ought to receive for the grant of the 
annuity for a term certain of 52 years; or, in other words, there 13 
to ſuppoſe (even without going into the nice inquiry above - mentis 
that the value of an annuity of one pound a year tor the life of 2, 
ot the age of 10 years is leſs than the value of the ſame annuity for 
certain of 52 years; contrary to what Mr, Lee has aſſerted, = 


| 


L 1 F EA N N 171 E 8. 


bove in Art 21, and made the 


nuity is that Which is explained a 


ame age as the firſt, or propoſed, grantee, and then to inquire what 
e ought to be paid by each of the ſald grantees to the grantor of all 
lad annuities, in order to make him, at the cloſe of the whole tran- 
100, Or when all the ſaid, annuitants ſhall be dead, be neither a gainer 
loſer by the ſum total of all his bargains; upon a ſuppoſition . he 


r annuities, at compoundꝰ intereſt according to a certain given rate, 


at price, and no other, is the true, or fair, value of ſuch a life-annuity : 
whenever we attempt to eſtimate a lite-annuity without thus ſuppoſing 
reat number of the like annuities to be granted at the ſame time to 
er perſons of the ſame age as the propoſed annuitant, we ſhall find our- 


n. And I have no doubt that it is only to the want of ſuch à criterion, 
meaſure, whereby to judge of the true value of a life-annuity, or, per- 


aſcribe the obſcurity and confuſion with which Mr. Weyman Lee treats 


eavours to prove the rectitude of his own erroneous method of eſtimat- 
g life-annuities, and in other parts of the ſame tract, in which he endea- 


alley, and all other mathematicians, for that purpoſe, and which has 
n above explained and illuſtrated: in Prob, 11 and its corollaries, and 
ſeveral of the following articles. All this perplexity would have been 
ded, if he had previouſly ſettled clearly and diſtin&tly. in his own mind 
lat he meant by the fair price, or value, of a life-annuity, 


. 


$ erroneous method of valuing -life-annuittes, | becauſe J have obſerved, 
c not only Mr. Weyman Lee in the year 1751, but a later and much 
ler writer on the ſame ſubject, Mr. Bale, in his uſeful book on life- 
nuities, intitled, Calculations deduced from firſt principles, &c. publiſhed in 


oK of Mr. Dale, article 2d of the Addenda. l DELLS 
« of the examination of Mr. Wiyman Lee's erroneous ' method of valuing 
 Life-annuities, 


cxciv. From 


«dation Of this whole doctrine, namely, to ſuppoſe the grantor of the 
ay to make many more fuch grants to many other grantees, all of of „ fair 


urs to prove the falſhood of the method which has been uſed by Dr. 
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(XCll. The only way of ee the value of any propoſed Of the neceſ- 


ſity of keeping 
conſtantly in 
view the idea 


prac e of a lifts 
annuity given 
above in Art, 
XXI. 


-oves the money he receives from the ſaſd grantees, as the price of 


| that the grantees of the ſaid annuities die off every year in the pro- 
ions repreſented in ſome particular table of the probabihties of the 
ation of human life that is adopted as the ground of the calculation. 


es bewildered and confuſed, and without any ſolid foundation to build 


5 I ought to ſay, of ſuch @ definition of ſuch true value, that we ought. 


this ſubject, both in the paſſage above-cited from him, in which he 


C(XCIII. I have been induced to enlarge the more on the falſhood of 


year 1772, ſeems likewiſe to be perſuaded of its truth. See the ſaid 


— 
— 


— 4 . * 
_ — — WD — 
— —e— — — 


—— 
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— 
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CXCIV. From theſe digreſſions, concerning Mr. De Moivre' 13, 

theſis for abridging the computations of life-annuities, and Mr. Wey 

Lee's erroneous method of valuing thoſe annuities, I now return 9 

only true and accurate method of computing the values of the ſaid ay 
ties, which is that which has been above nies Pan in Problem 11 a 

corollaries. From this method, (as 1 have ſhewn above in Art, ; 
| ' | 
101, and 102, 15 nne * PC * 1 may be Gering 

by which the value of an annuity of one pound for on propoſed life ny 
be computed from the value of the ſame annuity for a life that is one rey 
n 5 older. Nothing can well be expected more conciſe and convenient for & 
. urpoſe of computing a table of life-annuities, than this | expreſiy 
| Nevertheleſs it is liable to this one inconvenience, that, as the values g 

life · annuities for different ages are deduced by it one from another, y 
regular ſucceſſion from the older ages to the younger, an error that ſhou 
| happen to be made in computing the value of one of theſe life-annuitg 
0 would affect the values of all the following life-annuities, or of the annuiig 
1 for all the ages that were younger than that in which the error was orgy 
| nally made. This inconvenience we have in ſome meaſure endeavoured y 
guard againſt in Art. 120, by ſhewing how an uncommonly large incre, 
' | or decreaſe, in the differences of the values of theſe ſucceſſive lite-annuitn 
if will, for the moſt part, afford a juſt ground of ſuſpicion that ſome miſtke 
has been made in the computation of the laſt value by means of the expreſſion 


IS x TF7| L, and thereby will induce the calculator to tert 


X 

e. 

his laſt computation; in conſequence of which reviſion ſuch miſtake, if 
any has been made, will be diſcovered. But Mr. Morgan in his uſeful 
and learned tract upon life-annuiries, intitled, The doctrine of annuities ad 
aſſurances on lives and ſurvivorſhips, (pages 59, 60, 61, &c,——68,) ha 
given us a much better and more ſatisfactory method of removing thi 


inconvenience, and proving the truth of the ſeveral operations, as they 
ariſe, This method may be explained as follows. 


——— w 
— — 
* 


it 
| 
| 


— — 


— — — 


— 


— — Ä—ẽẽ — 
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. Mr. Morgan's method of proving the truth of the computations of th 
values of Life-annuities, as faſt as they are made. 


CXCV. Let 4 denote the number of perſons repreſented in any table 

of the probabilities of the duration of human life as living at the younget 
age that is ſet down in the ſaid table; which age in Monſieur de Parciem 
table is the age of 3 years. Secondly, Let P be the number of perſons 
repreſented in the ſaid table as living at any ſubſequent, or older, ag, 
cc nliſting of N years; and let à be the number of years by which or 
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zge of N yeal * 2 younget age 1 the table. 4 rah. 6 

| the value of one pound together with its intereſt for one eat. 
Then, it is evident, that the value of a ſingle payment of one pound 


|; : 


£ 
ill be Lin E. 8 or * , N. | * 
of N years, WI 7 * FL or Ct x 22 In Monſieur de 


eur s table of probabilities the number of perſons'repreſented as living 


F 


- 


the table of probabilities as living at the age of N 1 years, and P** 
number living at the age of N+2 years, and P*** the number 
ing at the age of Ng years, and ſo on throughout the remainder of 
table, the number annexed, (in Roman figures,) to the top of the 
er P being every where the ſame with the number of years added to NV, 
d the ſaid letter P, with ſuch number fo annexed, denoting the number 
perſons living at the age denoted by N with the fame number added 


the life of a perſon of the youngeſt age in the table of probabilities, to *8* 
mence at the end of # years, or whereof the firit 18 is to be 
1.4 

| A 
91 bk Ian Piv Pr P 1 Pit 

— 38 | — — 1 — & . 

| Ti rz *\ me T Th r 7 T 8 | 

ntinued to the end of the table, or to the utmoſt poſſible extent of 

man lite, which in Monſieur de Parcieux's table is 9: 5 years; or it will 

. F | Þ* OY 1 1 I Piv 

c al t - { — — — — — | 

wn i.» ms een ee 

Pv Pri | Ppu.- | A | x 

r N ＋ x + &c, continued o the end of the 

le, or to the utmoſt poſſible extent of human life. 


ceived at the end of #41 years, will be equal to * the ſeries 


K AAA Xx 


4 CVs cxcvn. Now 


An ee. 
f 1 | in of the value o 
be received at the end of years by a perſon of the youngelt age in the 
ie, if che faid perſon, ſhall ſe long live, that is, if he ſhall live ts che Papen or 
| ö onye pound, to 
be received by 
a perſon of the 
youngeſt age 
* N : in the table, 
the age of 3 years (which is the youngeſt age in the table,) is 1000; after a given 
number of 


ſhall be then 


CXCVI. Further, if P* denote the number of perſons repreſented An expreſſion 
of the value of 
a remote life- 
annuity of one 
nd a year, 
the life of 
a perſon of the 
near age 
inthe table, to 
commence at 


it; it is evident that the value of a remote annuity of one pound a year A given future 


1 6 1 


quently is = £1 x the ſeries ——— 1 ＋ = LT 7 T 7 
| W - = + &c. continued to the end of tit 


table of probabilities, But, by Art. 196, R, or the value of 2 fendt 
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The Propofition that is the ground of Mr. Morgan's method 4 


| cxcvn. Now this remote annuity of one pound a year for the is 
of a perſon of the youngeſt age in the table * — to the produd 
ariſes by multiplying the value of a like annuity of one pound a yer ſy 
the life of a perſon of the age of N years, into £1 * EY or the pref 


value of the abyve.mentivacd Single payment of one pound 66 be aut 
a perſon of the youngeſt age in the table at the end of x years, or wh 
he ſhall — attained the age of N years, if he ſhall ſo long live; 0, 
we put for the value of an 1 of one pound a year for the lie of 
perſon of the age of N years, and & for the value of a remote annui i 
the ſame ſum be gee pound a year for the life of a perſon of the young 
age in the table to commence at the diftance of # years, or whereof the 
firſt payment is to be received at the end of #5 1 years, we ſhall yy 
1 * 7 is 


DEMONSTRATION. 
£ | * . 
For J, or the value of an anpuity of one pound a year for the life df 
a perſon of the age of N years, is (by Art. 86 and 87) = Li x the ſens 
P' 12 121 Piv Pv Pvi Pun 
5 Tas Tor f N Tap Tae + jr i 
continued to the end of the table of probabilities, or to the utmoſt extent 


of human life, ann £1 * — * þ is = £1 x % "nn 


| : P* 71 112 2 pio pv Pwr A 
ae are lee, > - rs - e 


+ &c. continued to the end of the table of probabilities, and a 
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Proof of the 
ſaid rule, 


XIX is equal to 1 X 5, it will be equal likewiſe to Ry 


An account of 
the conſtruc- 
tion of the 
table of num- 
bers next en- 
ſuing, or 


Table XI. 


the table of probabilities the number P* be taken, or whatever bet 


22 . 4 Lens: bf Hb abt 4 £ , . * py 

For it is evident from Art. 196 that 1 x & is the value of a ww 
annuity of one pound a year for the life of a of the young 
age in the table, to commence: at the diſtance of » years, ſo that the 
payment thereof ſhall be received at the diſtance of » +'1 "years, wil 
| 1 4 2 7 e 
value is called R in Art. 197; that is, 1 * $' is = R. Therefore 
F 4 n edge 
Arn 

Ko Mes, Fa 

conſequently (by Art. 197,) the value denoted by Y muſt haye he 
rightly computed. QED. 


* 


1 


CRCIX. To make the manner of applying this rule of Mr. Mog 
more apparent, it will be proper to ſet down again in regular order, in an 
table, the values of the life-annuities which we computed above in At 
108, ——— 115, from Monſieur de: Parcieux's table by means of | 


1 3 5 oe | 
expreſſion 15% x ny a . And, as, in obtaining the 
values one from another by means of that expreſſion, we proceeded i 
wards, or from the older lives to the younger, it will be convenient to f 
down the ſaid values in the fame order in the following table' in a colu 
adjoining to another which contains the numbers of years in the cm 
ſponding ages. After theſe two columns of the ages of the lives and i 
values of the annuities, I ſhall ſer down, in a third column, che preſen 
values of a ſingle payment of one pound to be received by a perſon of t| 
age of 3 years (which is the youngeſt age in Monſieur de Parcicul' ul 
of probabilities,) at the ends of 91 years, 90 years, 89 years, 88 yer 
and every following number of years reſpectively (reckoning in this b 
ward order) to the end of one year, or at the ages of 94 years, 93 
92 years, 91 years, and every following younger age (proceeding by 
difference of one year,) to the age of 4 years; which ſeries, it is ee 

x ao P* ＋ 1 1 *. 
Ara Ara 4 


Pix — Pi Pr © — | 
ES * Arn+5. Arn 3 T &c. in whatever paſt 


will contain in it all the terms of the ſeries. 


number of years denoted by N-+ 1, or by N. And then, in a fou 
.column, I ſhall ſet down the ſums of the terms in the foregoing ſeries ( 


values contained in the third column, as they ariſe z ſo that every term 4 
| fou 


\ 


N * N Ss © = 
| | | FAY 8 433 : 
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th column that is even wi any given ſhall be equal to the 
n of all the terms in the t 1 that "correſpond to the ages 
ut are older, than the, ſaid given age: Thus, for example, the term in 
de fourth column that is even witk the age of 530 years' is equal to the. 
m of all the terms in the third column that correſpond to the, ages 
hat are older than 30 years. Theſe, ſums will be, equal to the values 
f remote annuities. of one pound a year for the life of a perſon of 
he age of 3 years, to commence at the diſtances of 90 years, 89 years, 
3g years, 87 years, &c, or ſo that the firſt payments of them ſhall 
ecome due at the diſtances of 91 years, 90 years, 89 years, 88 years, 
c. and will comprize all the different values of the quantity which in 
Art, 197 is called R, and in Art. 198 is called 7 x 8. And, laſtly, 
in a fifth column, Þ ſhall ſer down the products that ariſe by multiplying 
he terms of the ſecond: column, or the values of the life - annuities for 
the ſeveral ages ſet down in the firſt column, by the correſponding terms, 
or terms that are placed even with them, in. the third column. And 
ſo far as we find theſe products, ſet down in the fifth column, to co- 
ncide with the numbers in the fourth column that are placed even 
vita them, we may conclude that the numbers in the ſecond column, 
or the values of the life · annuities correſponding to the ages ſet. down 
in —— firſt column, have been rightly computed. This table will be 
as follows. | N 


1 


% . * — 
N 4 
i 4 +I 
-® \ * * 17 4 
* " N 4 
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TY | 1* +144 116 
fo Gi SHB RAGE NS: 03-2107] Deer ark ble 
Confiling of Aus columys of numbers ] in the fir. of which the nuns 


à year, from the age of 94 yeart to the age of 7 years, inclufury, wy 
. e ; 200 fn the ſerond columm are 12 9 
ſeveral ualues of au annuity of one pound a gear. for the lives of gi 
of the ſeveral ages ſet down in the firſt column, reſpetirvely ;, compu i 
from Manfieur de Parciens's table of the probabilities of the duratim o 

| human life, upon a ſuppytion that the intereſt of money is 3.4 per an 


in the third column, ſo that each number in the ſaid fourth column i 
| equal to the ſum of all the numbers in the third column that are placel 


_ the fifth and laſt column are ſet down the produtts that ariſe by mill. 


* 


» 


| Y3 ; * N. 2 1 — 4 1 * * 
+4 4 3 12 . — 7 218 R rer 1. 3834 tomy la: i. 
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of years in the ſpurral ages of luman life, that differ from each ale 


b 


and in the third column are ſet down the preſent values of a fingl pay 
ment of one pound to be ruceived by'a child of - the age of 3 years & th 
ends of 91 years, go years, 89 years, 88 years, and of every follmin 
leſſer number of years down to one year, reſpectively, i the child fa 
live to the ends of the ſaid years; and in the fourth column are ſet dm 
the numbers that ariſe by the continual addition of the numbers ſet dm 


above it, or that correſpond to the preceeding, or older, ages; and in 


plying the terms of the ſecond column (or the values of the hife-annuitir 


for the ſeveral ages ſet down in the firft column, ] by the correſpud- 


ing terms of the third column, reſpettrvely. 


— 


| Tears | Values of a life- Preſent walues of a Sums of the wa- | P e of the 68 
of annuity of one Angle 42757 1 "a lues in the third pre veal 5 05 
Age, | pound 8 4 of the age 
| ge a year A by | column, Pb. e — . 
N ends I, , , columns 
| | 88, 8.5 gb. 172. : 
| | ſhall be living at the 
; ents of thoſe years | 
li reſpetively. 2 
7 ä - 
94 o. ooo, o43 4 | L£ 
93 o. O00, 9 | 0.000,043 o ooo, oa; 
92 o. ooo, 187 O. o00, 133 o. O00, 133 
91 0,000,339 0.000,320 0.000,321 
90 0.000,554 | 0.00, 6 {| 0000,69 
| 8g 0.000,830 0.001, 210 {| 0,001,211 


£ 


1.999,610 
2.211,91 1 


2.450,774 


2 4 


2.984,473 
3-215,058 
3-42 7,856 


476976. 1 


0.002,88 
0.05636 
0.004, 329 


3.661,78 
3.908, oo 
4.187,58 
4461,39 
4-7 544921 | 
5.059523 


n 
_ 4 


5 347,806 | 
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5.64448 
5.945972 
6. 249,840 


6.5754357 | 


6.896,496 
7.233.699 


7.583.727 


7.944.258 
8.313.625 
8.690, 648 
9.053,09 
9.401928 
9.759.829 


10,104,074 


10.435,56 


10,755,123 
11.063, 485 


11.383,47 


11.691, 801 
11.99% 3 


0.022,86 
0. oa 3,39 
 0.028,050' 


0.057, 11 


0.093,072 | 


0.001,18 


0.001, 612 


0.002,1 86 


0.005,012 
0,006,901 
0008, 345 
0.009,955 


0.01 1,667 | 


0:013,566- 
0.015,583 + 
0.017,724 
0.020, 8 3 


0.0 30, 928 


9.033.972 
0.037, 83 


0.040, 263 i 


0.043, 305 


o. o46, 88g 


o. o 50, 16e 
0. 053,593 


0.061, 188 


073,20 
o 078,329 
0.08 3,008 vi 


nn * „„ 
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-- || -0.0024040/ , 0.0020 
o. 003, 2 ⁴ [O., 223 
00044833! 1 020044835 | 

| | 0.007,019/ o,. 
0. 009,57 | ' 0009879 
0.013,13 f 13,16 
o. 018, 42 o. 018,046 
0.023,654 0.02 3,655 
10,030,555 + 0.030, 887 

0.038, 900 2 [ 

0.048, 855 [b. 38,858 
0.060, 822 0.060, 29 
9.074, 88 9.074, 98 
0.089, 671 IF o. og, 676 18 
\0.107,395 | 9-107,399 |. 
0.127,78 0.12, 858 
0.150,064 0.150, % 

8.175,39 0. 173,308 

9.203, 353 | 0.203,362 | 
0.234,81 9.234,287 
0.268, 259 0.368, 261 
2 348 0,305, 343 
0.345, * 9.345,014 
0.389, o6 0. 389,119 

0.433.911 1 0. 435,922 | 
0.486, 1 I: 0.486,85 
0.539,704 -|' 0-5399773 | 
0.397.128 | 0:597,184 | 

3.6358, 363” 1+ 0.658,371 | 
0,723,522 {| 2 4 ; 
0.792, 956 ] S792, 4 
0866,37 1194 7 
0.944.908 f * 0:944915 | 
1:027,913* 1.027,93 
1. 115,832 mann * 


ples of the Do&trine' of 


ow! 474 1 Projent: walker of 2 dun, Fe wa 
N Angle tof one - Wl . 
2 ae of * % po hy _— \ PR. vt 
bs. * id of t column. © 
Bate * Ig the | * E 


ends of gi, 90, 89. 


88, c. years, if he 
hail be livin at the 


reſpefively. 
£ . L | | 
- |- 12.298,386 -|- 0,098,300; ieee Þ 
290,296 | 01034779: . 143074204 | 
I tach 33,449 9.209,22 1,410,983 4 
13.183,08 3 0. 113,339 . „ 1.829604 | 
4349 4% 23 0.227,25 f 1.635,843 
13.793.859 9. 127,382 1.737,68 
14.106, 200 0. 133, 50 1.884.450 27 
14.404,49 0. 140, 100 © 2.018,051 | 
14.7 16, 120 0. 146,654 2.138,11 | 
15.015,669 0.153,495: 2. 804,808 ] 
43 15.303,763 ; 0.160, 635 2.458, 300 ? 
42 15-380, 939 d - 0,168,087. 2.61 8,933 4 
41 15.847,705 0.175804 2.787,22 
40 16. 104,542 0. 183,980 2. 962,888 
39 [16.35 1,906 ⁶0. 192,448 3.146, 866 
38 [ 26.590,228. ;| 0.201,83 [3339,34 
37 [16.8 19,920 | 0.210, 302 3.540, 597 
36 [17.016,28 0. 220, 440 3.751.099 
35 47.206, 612 0.230, 8 16 3.971,39 
34 17.390, 462 0. 241,649 4.202, 385 
33 17.568, 332 0.232,97 4.444. o04 
32 17.740, 343 | 0.264,76 4.696, 961 
31 15.90), 280 4 0.27 7,080 - 4 4.961 7 7 
30 18.068,98 0.289,938 ] 5.238, 4 | 
29 ] ©18.225,318: ] 0:3934357 [6.528,40 
28; 18.377,051 0.317, 360 832,097 
27; | 18.524,196 381,971 6.449,47 
26 18.066, 944 0 347,216 25 I, . 1 
25: 18.803, 476 0.363, 122 [ 6.528, 
24 18.939,963 9.379,75 7-191, 66 
23 19.070.369 0.397,26 7.57 1, 481 
22 19.197,49 arts be. | 7.968, 0 
21 | 19.320,751 | 0-433391 | $.383,590 
20 {| 19,440,616 | 046 86 8.817,08 
9 1 


4 3+146,891 
11 3·339,33⁰ 
3540,26 
3.751,11; 


1 4-901,748 
5.238, 931 


7.191,88 


16205523 
435,861 
1.757.089 


”- 


2.018,077 
2.158,17 
2.304, 530 
2.458, 320 
2 61 8,953 
2.7 87, 040 
2.962, 904 


3-97 1,561 
4.202,38) 
4.444,03) 
4697,03 


8.528,07 
5832, 140 
149,495 
6.48 1, 401 
6.8 28,682 


7.571,11. 
7.968, 534 
8.383,621 


8.817.544 
6 1 
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Value of a lift- Preſent values of a Sum of the va- ' Produdt: of ehe | 
ao of ee, fs in the thing | e o 
a your by a child of the age | column. nen 
pound Near. | of 3 Years, at 7 . : | ſecond rams | 
1, 90, 89, F 4 
7. UT (ures > hs bo 
Hall be living at the | 
'] ents" of thoſe years | | 1 | 
| _ ] reſpeltively. NN e | FE 
£ 1 e 14 
19.58 t, 00 0 473.474 9.271, . 9.27 1,094 
19.716,914 | 0-494224 974845 9:7 444572 
19.848,549 | 0.515.847 ] 10.238,76g 10.236, 809 
19-976,052 0.538,378 10.754,616 10.754, 666 
22.12 3,320 0.561,19t | 11.292,994 11.293,026 a 
20.265,616 | 0.584,943z {| 11.854,185 11.884, 230 
20.403,141 0.609,669 12.439,128 12.439,162 
20.5 35,088 | 0.635,410 13.048, | 13.048,835 
29.664, 64 1 o. 662, 206 13.684, 20% 13.684, 249 
20.741,29 0.691,671 | 14.346, 413 14.346,45 
20.770, 73 | 0-724,0i5 15.038, 084 15.038, 134 
20.754.438 [739,439 15.762,99 16.762, 144 
20 720, 153 0.797, 369 16,521,558 16.521, 60% | 
20.647,176 | 0.838,806 17.318,927 | -17.318,975 
20.518,022 o. 884,967 [18.157733 { 1n8.157,772 
20.318, 825 0.937,97 [19.042,00 f 19.042,741 
19.979, 9.979.897 ö 


In this table the numbers in the fifth column agree with thoſe in the Of 828 
burth column in either the five or the ſix firſt places of figures; and 4 al _ 
hoſe of the laſt year, or that correſpond to the age of 4 years, to wit, life ; N 
19.042,741 and £19.042,700, agree with each other in the ſix firſt given in the 
laces of figures, their difference being only £0.000,04 i, or 41 millionth toregoing 
arts of a pound. And therefore we may ſafely conclude that all the ble. 

alues of an annuity of one pound a year ſet down in this table have been 

ghtly computed to the ſame degree of exaftneſs, or to a. leaſt five places 


if figures, 
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An account of CC. The reader will obſerve that the numbers ſet down in the for 
an error in the going table as the values of annuities of one pound a year for the |j 

computation a . 8 ves g 
of Table XI, perſons under the age of 42 years differ a little from the values of de 
which makes Exhibited in Table III, page 131, et ſeq. This is owing to an error i 
the values of the calculation of the value of an annuity for a life of 41 years of age f 
7 that table, which error runs through all the reſt of the table, or al ty 
Dveslunder the Values of it that are derived from that value, that is, all the values of i 


annuiy 
a little too 


grea, of one pound a year for a life of 41 years is equal 40 3 5 — „ 


x £16.580,939, which in page 123 (where, the Values afterwards i 
down in Table III, are computed,) is made to be equal to 


— 


WG 4 
x £16.448,528, or £15.892,297, whereas it is in truth equal u 


theſe two values, £1 5.892,297 and 13.847, 705, is only o. o 44, 392, 0 
about 104.3, which is but a trifling difference upon a ſum of near 1. 1 
And the differences between the beg te values in the two tables ar 
ſtill leſs than 104,3, Thus, for example, the difference between 
£17.779,162, the value of an annuity of one pound a year for a life of 
the age of 32 years lin Table III, page 132, and C17. 740, 543, the value 
of the ſame, annuity given in the laſt table, is Lo 029,019; Which is ley 


\ than 7d. 2; and the difference between 20. 72, 98 1, the value of an 


annuity of one pound a year for a life of the age of 10 years, in Table Ill, 

page 131, and £20.741,729, the value of the ſame annuity given in the 

laſt table, is £0.011,252;z which is leſs than 24.3; and the difference 

between :£19.987,654; the value of an annuity of one pound a year given 
in Table III, page 131, for a life of only 3 years of age (which is the 
youngeſt age in the table,) and £19.979,961, the value of the fame 
annuity given in the laſt table, is :£0.c07,093z which is leſs than 24, 
We may therefore conſider the values given in Table III as being exact 
to all purpoſes of practice, or as co-inciding with thoſe in the lf table, 
which has been computed without any miſtake. - And therefore J did not 
think it worth while to cauſe: the errors of Table III, and of ſome articles 
that follow it and refer to it, to be corrected, when I had diſcovered them, 
which was not till after the ſheets in which that table and thoſe ſubſequent 
articles are contained had been printed off, I diſcovered theſe errors by 
means of Mr. Morgan's method, above-mentioned, of proving the truth 
of theſe computations as we go on. For when, in computing the fit 
column in the laſt table (which conſiſts of the products ot the numbers . 
| i | wg 
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cond and third columns,) I came to the product belonging to the age 
» years, I found that the ſaid product was greater than it. ugh. 0 be, 
exceeded by a. greager difference than it ought to have done the corre - 
ding number in the faurth column; and See anew. 
alue of an annuity. of one pound a year! for a life of the age of 4r 
an from that of the like annuity for a life of the age of 42 years, by 


cp 10575 858 * 616.580, 939, and found that 


aid expreſſion was not equal to 2 x £ 16.448,528, or 4 15.892, 297, | 
it is ſuppoſed to be in page 123,) but to a * 16.402, 378, or 
1.847% , And, having thus found out and corrected this error 


onging to the age of 41 years, I computed the values of an annuity of 
e pound a year for lives of all ages younger than 41 years over again 


went on, by Mr. Morgan's method above-mentioned, and therefore 1 
m confident that this laſt table is correct. ey Es | 


2 life of 


0 c. Having now gone through every thing I propoſed to offer con - An account of 


Is lels 7 : : the followin 
eming the manner of computing the values of annuities for ſingle lives, the 10 8 
— =. Co to exhibit ſeveral  lifferent tables of thoſe values ſuited to _ 5 was 
le III, : Ma — | t Ya ues 
e ſeveral following rates of the intereſt of money, to wit, 2 per cent. of a life-an- 
+: per cent, 3 per cent. 3 per cent. 4 per cent, 4 per cent, 5 per nuity of one 
ent, 6 per cent, 7 per cent. 8 per cent. per cent. and 10 per cent, Pound. 
all computed fairly and ſtrictly from Monſieur de Parcieux's table of 
he probabilities of the duration of human life above- mentioned by 
P To 
B * L. One > them, to wit, 
e fourth, or that which relates to the intereſt of 3 per cent. is the 
ame with the firſt and ſecond columns of Table XI, which is given 
dove in Art. 199. I have inſerted this part of the ſaid table a ſecond 
ume in its proper place among the other tables, becauſe I thought it 
vould be more convenient for the readers who ſhall want to conſult 
and make uſe of it, to look for it there than in the former parts of this 
ract, But I have there ſet down only the ſaid two firſt columns of 
Table XI, or the numbers of years 1 ſeveral ages of human life w_ 
Ff 2 | 
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r given 
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values of the annuities in each table in their natural order, beginning 
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the numbers that exhibit the values of the annuities that correſpond 

them, without the additional numbers that are contained in the dad 
fourth, and fifth columns of Table XI. and which are only uſefy 

proofs of the exactneſs of the former numbers. This fourth of 
following ſet of tables, or table relating vo the intereſt- of 44 Per ex 
I have computed myſelf. The others have been computed by jj 
Denſham, an able arithmetician, whom Dr. Price recommended {| 
that purpoſe. And they were proved by him, as he proceeded in t 
work, by Mr. Morgan's method above-mentioned, though I haye ig 
thought it neceſſary to cauſe all thoſe proof-numbers to be print 


But I have looked over thoſe proof. numbers myſelf, and found thy 


they confirm the truth of the computations. ,. . 


FRE 
1 « 


And, as theſe tables are not inſerted in this place to illuſtrate the 


manner in which they have been computed, (as was the caſe wid 
Table XI,) but are intended to be reſorted to and made uſe of, as ext 
biting the true values of life-annuities for the different ages of hum 
lite, according to the different rates of the intereſt of money, with 

any reference to the method of computing them, I have ſet down the 
with the youngeſt age, which is that of 3 years. Theſe tables arc 

follows. 
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T AB L E XII. 

ntaining the values of an annuity of ane pound a year for the lives of 
perſons of the ſeveral ages of 3 years," 4 years, 5 gears, and every 
fallnoing number of years up to 93 years, incluſively; computed from 
Mmnficur de Parcieux's table of the probabilities of the duration of 
human life, upon a ſuppoſition that the intereſt of money is 2 per cent. 


— 


n 


aunuity of one of annuity of one of © | annuity of on 
45 una a year. Age. pound a yenr. 1 . pound a Near. ö . . 


£ 38 CLIT. £ | 
27.382,830 34 | 21.782,266 || 65 9.238,319 
27.7944317 35 | 21-474,025 66 | 8.795,049 | 
28.008,120 36 |} 21.158,940 67 8.365,278 | 
28.121,217 37 | 20.836,776 -|| 68 7.950,607 
28.153,865 38 | 20.475,233 6g 7553, 300 
28.130, 823 39 20. 104,99 || 70 7.176,77 
28.080, 318 40 19.723, 499 71 6,798,054 | 
27.907,401 41 | 19.336,686 72 6:445,751 | 
27.788,463 42 | 18.938,129 || 73 | 6.098,544 
27.540,613 43 | 18.529,510 |f 74. 5.759, 088 
27.287,412 44 '| 18.110,436 |} 75 5,431,073 
27.028,710 45 | 17.680,537 76 5.087, 894 
26.764,30 46 17.239,415 77 4.759, 614 
26.494, 172 47 16.8 15,956 || 78 | 4.453.776 
26230, 60% 48 | 16.381,354 79 | 4.744112 
26.00 1,981 49 15 963,864 8 | 3.871,790 
25.748,153 5o | 15.535,376 8r | 3.613,948 | 
25.488,966 51 | 15.123,598 82 3.380, 105 
25.236, 792 52 | 14 729,083 [833,127,336 
25.020,193 33 14.324, 686 84 2 838,919 
24.779.034 54 | 13-909,922 85 |. 2:5594295 | 
24.533,179 55 | 13.511,804 || 86 2.297, 430 8 
24.282,48 7 [56 13.103, 799 87 2070, 661 | 
24.026, 8 72 57 [12.68 5,379 88 1.784,99 
23.766, 002 58 12.283,01 89 1.502, 199 
23.499,89 59 | 11.870,902 || go | 1.228,18 
23.228,331 60 | 11.448,295 91 0.969, 461 
22.931,13 61 | 11.014, 604 92 0.7 30, 488 
22.668, 117 ä 62 10.69, 115 93 0.490, 196 
22.379, ol 63 10.137, 299 94 | 0-000,000 | 
22.08 3,885 || 64 9.693,983 


J | Values of an | 7 Values of an I} 7 rale of an | 
[ 
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T A B L E XII. 


Containing the values of an annuity of one 
' perſons of the ſeveral ages of 3 years, 4 years, 5 gears, and cum 
following number of years up to. 93 years incluſively; computed fn 


88 a year for tbe hoe 5 


| wg 0 
Monfieur de Parcieux's table of the probabilities of the duration of h. 4 
man life, upon a. ſuppoſition that the intereſt of money is 24 per cen, Will ,, 
Years | Valges o 21 Years 1) Values of an || Years | Valar 1 
of annuity , ane of annuity of one | of annmity of on 
Age. pound a year. Age. pound a; year. Age. | pound a yew, tre 
is 744. 3 4 
3 24.462, 676 34 20. 136,887 65 | 84911,789 2 
4 24.849,735 35 19.878,238 66 8.495, 60 p 
5 25.062,078 36 19.612,791 67 8.090,289 5 
6 25.185,830 37 19.340,316 68 | | 7.698,829 6 
7 26.238, 680 38 19.030, 630 69 7.32 3,022 - 
8 25-242,492 || 39 | 18-712,036 || 70 | 6.966,17 $ 
1 25.222,41 40 18.384, 189 | 71 6.606, 509 9 
| 10 25.146,756 41 18.046, 727 72 6.271426 $4 
11 25011,897 42 17.699, 272 73 6940,21 T 
| 12 24.814,820 43 17.341, 428 74 5.616112 12 
13 | 24.612, 646 44 16.972,78 75 - | 5302157 1; 
| 14 24.403, 208 45 16.592,88 5 76 4.972,21 14 
15 24.192, 333 46 16.201, 291 77 4.656, 602 5 
16 23. 973,844 47 1.825, 188 78 4+361,896 16 
17 23.779,193 48 15.437457 79 4062,06) ol; 
18 2 3:579,7 3 49 15.064,768 80 3.799,480 18 
19 23.375,296 50 14.680,583 81 | .3-549:972 0 
20 , | 23.165,719 31 14.311, 129 82- | 3.323,05) ny 
21 22.980, 544 52 I 3.957,047 83 3.078,502 
| 22 22.791,199 33 13.392,64 84 2.797755 22 
23 22.597, 546 54 13.217,294 85 2.524251 23 
24 22.399, 442 55 12.836, 800 || $6 2.208,242 by 
23 22. 196,735 56 12.485,88 3 87 2.046,81 ; 
26 21.989, 269 57 12. 103,960 [ 88 1.765079 Wiſs 
27 21.776, 880 58 11.736, 386 89g | 1.487,7% Wi 
28 | 21.559,396 59 11.358,341 90 1.218,152 Wl; 
29 21.336,639 60 10.969,190 91 0.962,95 Wi 
30 21.108,42 1 61 10. 568, 230 92 0. 725,758 6 
31 20.8 74,847 62 10. 184,683 93 0.4 87,044 1 
32 20.634, 811 63 9.75 34041 94 0,000,.00 ll: 
33 20. 388,999 64 | . 9:339,034 1 


o 
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ABLE WE 1 8 
mtaining the values of an annuity of one pound a year for the lives of 
jerſons of the ſeveral ages of 3 years," 4 years, 9 years, and every ö 


follnwing number of years up to: 93 years inclſvey; cumpuded from 
Manfieur de Parcieux's table of the probabilities of the duration of bu- 


nan life, upon a ſuppoſition that the intereſt of money is 3 per cent. 


a | nan | Values of an Years | Values of an Years |. Valus of 4 

ore of | annuity of one | of | annuity of one | of annuity of one} 

. fre. | pound a year, Age. pound a year. Age. found a gear. 
1 WE * £ 

9 3 | 22.027,85 34 | 18.681,86- 65 9.603,99 

0 4 22.390,40 35 [18.464,13 66 |] 8.211,93 

9 5 22.597,31 36 | 18.239,84 67 7.830,08 

9 6 22.723,72 | 37 | 18.008,72 68 7.460, 10 5 

7 22,791,23Z |} 38 | 17.742, 48 69 7.104,30 

9 $ 22.813.39 |} 39 17.467,42 70 6.765. 92 | 

9 922.814,32 |} 40 17.183,14 71 6.42 3,92 

6 10 22.766, oo 41 16.889,24 72 6. 104, 99 k 

1 11 22.664, 17 42 | 16.585,30 73 5.789,19 

12 1222.80, 84 43 16.270, 90 74 6.479,13 

722.342,75 44 | 25:945554 75 3.178,44 

1 14 22.174,71 45 15.608,74 || 76 4.861,62 

02 5 22.001,56 46 15.260, |} 77 4.557,43 

96 1b 21.823, 10 47 | 14:924,90 || 78 4.273529 

87 521.666,23 48 14:578,02 [ 79 | 3984405 | 

80 s | 21.504,89. 49 14.244,47 8 3.729,54 

12 19 21.338,90: 50 13.899.02.. 81. 3.488,01 

57 o 221.168,08 51 [13.366,71 82 3.268,91 

02 21.019, 54 52 13.248,20 83 3.030, 89 

55 22 20.867,17 53 12.919,06 84 2.756,77 

51 3 20.710,84 54 1.2.578,70 85 2.490,19 

42 20.550, 10 [ 55 12.251,64 86 2.239,87 

94 'F 20.38 5,70 66 11.913,80 87 2.023, 6 

7) eo 20.210,57 57 11.564,55 88 1.746,99 

84 1 20.042, 84 58 11.228,16 89 1.473,61 

51 | 19.864,33 59 10.880,86 90 1.20% 4 

95 Þ 19.680,85 [ 60 10.521,96 91 o. 984, 82 

EL $0 19.492,23 [ 61 10.150,71 92 0.721,08 

11 19.298,24 62 9.766, 26 93 0.485,43 

-00 19.098,66 63 9.392,18 94 | 0.000,00 | 

18.893,29 || 64 9.005, 9 I _ 


— 
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TA BL IE! XVI 

Containing the values of an annuity of one pound a year for the ling 
- perſons of the ſeveral - ages of 3 years, 4 years, $+Jears, and em 
following number of years up to 93 years incluſively ; computed fn 
. Monfieur de Parcieux's table of the probabilities of the duration of ty 
man life, upon a ſuppoſition that the intereft of money is 3 per cent, 


PR * 


Years | Values of an | | 


of 4 annuity of one of 
Age. pound à year. 


r "LR 3 
3 19.979961 34 17.390, 462 65 8.313.623 
4 20.3 18,825 35 17.206, 612 66 | 7.944250 
5 4 20.518,022 36 | :17.016,528 67 | 7-583,727 | 
6 4 20.647,76 37 16.819,920 
7 
8 
9 


annuity of one of anmity of m 
; Age. Pound @ yea, 


* 


Valles, of an | Years | Tatu of * 
| 


68 2.233,99 

| 20.720,153 38 | 16.599,228 || 69 6.896,495 

20.7 54438 39 16.35 1,906 70 | 6.57535 
20.770, 473 40 16.104, 542 (71 6.249,84 9 
10 J 20:741,729 41 15.847,705 72 | 5-945,972 as 
1128 20.664,64 1 42 15.580, 939 73 [6.64.40 * 
12 | 20.536,88 [ 43 15.303,73 || 74 [6.34806 12 
13 20.403, 141 44 15.013, 669 75 5.059,62} 13 

14 20.263, 616 45 14.716, 120 76 | ' 4:754,921 

13 20. 123, 3 20 46 14.404, 549 77 4.46 1,839 


16 19.976,52 47 14. 10g, 200 78 418),½59 


17 19.848,40 || 48 | 13-793,859 || 79 [3 95: Wl! 
18 | 19.716,914 49 13.494,425 80 3.661,581 
19 19.58 1, 0 350 | 13.183, 083 8x |  3-427,856 9 
20 19.440, 616 31 | 12.883, 449 82 3.215,658 F 
21 - | 19.320,751 || 52 12.596,296 83 2.984.47; 
22 | 19.197,449 53 12.298,386 84 2.717,188 i 
23 19.070, 569 ( 54 11.989, 93 85 2:456,774 ) 
24 18.939,963 55 11.691,801 86 |. 2,2i1,911 ? 
25 18.805,476 56 11.383, 427 87 | 1.999, 810 2 
20 18.666,944 57 11.063,485 88 1.728,37 
127 ][ 18.524, 196 58 10.755, 123 89 1.459,09 
28 18.377,01 59 10.435,566 || go | 1.197,512 
29 18.225,318 60 10. 104, 074 91 0.9 47,069 
30 18.068,98 61 9.759, 829 92 0.7 16,468 | 
| 3t {| 17.907,280 62 9,401,925 93 -| 0.483091 
32 | 17.740,543 63 9.05 3,059 94 Jo. ooo, o 7 


— 


— 


33 17.568, 35264 | B.690,648 4 


LIF E-ANN U ITIES. 


A BEL.iE!! AVI "hy | 


ag te rol ny of an hes pet; ven" 
rf of the ſeveral ages of 3 years, 4 war, 5 years, and every 


by allowing number of years up to 93 years, incluſively 3 computed from 
„r de Parcieux's table of the probabilities of the duration of | 
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% 


q ] | 4 | 
. human life, upon a ſuppoſition that the intereft of money is 4 per cent. | Tn 
Years | Values of an Years | Values of an Years | Values of an | 
JEMH FEST 
Art. | pound a year, Age. | pound a year: Age. | pound à year. s 
L '1 1 | £ | £ | . 3 
2; 3 | 18.242,464 || 34 | 16239,735 || 65 | $039,349 
5} 4 18,558,931 35 16,284,014. | 66 7. 690, 960 
27 5 | 18.749,209 36 15.922,447 67 7.330, 186 
99 6 | 18.876,58r 37 15.754.736 68 | 7-018,692 
95 7 | 8.953,478 38 | 15555857 6g | 6.698,802 
57 $ 18.995,706 39 15. 348,644 (70 6.393,749 
40 919.021, 902 || 40 15. 132,664 71 6.08 3,688 
1 19:997,552 41 14.907,457 72 | 5:7934941 
43 a | .49,243 || 42 4472,37 73 | 5:595,835 
„: 8.843.753 43 | 14:427,385 7465.225832 
2 734,230 44 14171, 466 75 4.945,65 
121 14 | 18.620,487 45 13.904,190 || 76 4-052,254 
329 18.502, 326 46 13.624, 948 77 4.369, 724 
7 18.379.539 || 47 13.356.700 78 4.1035, 200 
xo : 27 || 48 | 13 076,491 79 | 38344477 
81 8 | 18.166,641 49 12.0%, oo2 80 3-599,174 
6.6 Ws | '* 2544395 530 | 12.525,605 81 | 33094530 
658 017.938,01 || 51 12.254,766 82 | 3-163,947 
48,730 52 | 11:995,305 83 | 2:9399337 / 
133 Wi 740,368 53 11.725,75 84 2.678,65 
770 3 17.635,818 54 11.44 3,400 85 2.424,216 
911 4 17.529,930 || 55 11,172,045 || 86 2.184,64 
$10 3 | 17-419,599 || 56 10.890,825 87 1.977.157 
370 > | 17.,05,557 * 10,597,210 88 | 1.710,503 
60) 1718,70 || 58 40.3 74,093 8g 1.44, o20 
512 8 | 17.065,909 59 10.019,612 90 1.187, 434 
669 J | 16.939,995 60 9.712,978 91 0.940, 608 
4% 4.809,18 61 9-393,319 g2 | 0.711,907 
og! 674.537 62 9.059,665 93 0.480, 769 
09 5 16.534.739 63 8. 733,893 94 O. O00, O00 
16.389,888 ] 64 [8.394,06 | | 
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T A,B L E XVIk 


Containing the values of an annuity of one pound a year for the liny 
perſons of the ſeveral ages of 3 years, 4 years, 5 years, and oy 
following number of years up to 93 years i ncluſively ; computed 
Monſieur de Parcieux's table of the probabilities of the duration f | 
man life, upon a ſuppoſition that the intereſt of money is 4% per cem 


| Years Values of an Years | Values of an Years 
of annuity of one | of annuity of ane | of of 
Age. pound a year, Age. pound a year. Age. dre. 
IF 2 n 
or 16.756,318 "|| 34 15.210,67 65 j 
4 17.051, 1 || 35 15.078, 29 66 4 
5 17.232,78 36 14.940, 68 67 5 
6 17.356, 8 1 37 14.797, 23 68 5 
7 17.435,21 38 14.624,42 69 7 
8 |» 17.482,39 39 14.443,64 70 $ 
9 17.613,42 40 14.234, 42 71 q 
10 17.51 1,02 41 14.056,29 72 10 
| 11 17.467,33 42 13.848,74 73 5.3777 WW: 
12 17.380, o4 43 13.631,21 74 5.100,89 2 
18 17.288,86 44 13.403,13 75 4.8359 WW: ; 
14 17.193, 80 45 13.163,92 76 4.55% 
1 17.094,65 46 12.912,88 77 4.280,30 N 
16 16.991,21 47 12.671,81 78 4.0255 
17 16.904, 67 48 12.418, 90 79 3.76333 997 
| 18 16.814,73 49 12.175,72 80 3-532.33 W's 
| 19 16.721,21 50 11.920,73 81 3-312,91 19 
20 16.623,93 51 11.673, 33 82 3.113679 
21 16.544,44 52 11.440,38 83 2.895,80 WE! 
22 16 462,26 53 11.194,74 84 2.64% : 
23 16.377,28 54 | 10.937,70 85 2.392, 
24 16.289,34 55 10.690, 66 86 2.1%. 
25 16.198,31 56 | 10.432,56 87 1.9549; 
26 16.104,02 57 10. 162,64 88 1.692950 
27 16.006, 32 58 9.902, 29 89 1.43% 
28 15.905,03 59 9.630,51 90 1.777% 
29 15.799,96 60 9.346, 46 91 0.9 % 
| 30 15.690,92 61 9.049,21 92 o. 70% 
31 15.577,70 62 8.737,74 93 o. 7. 
32 15.460,07 63 8.433,15 94 o. oo: 
33 [15.337,82 64 8.114,30 3 


LIFE-ANNUITIES. 


IAB LE 
tuining the values an annuity of one pound a year. for the lives of 
rſons of the ſeveral ages of 3 years, 4. years, 5 years, and every 
alowing number of years up to 93 years, incluſtvely; computed from 
Monfieur de Parcieux's table of the probabilities of the duration of 
human life, upon a ſuppoſition that the intereſt of money is 5 per cent. 
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* 


Years | Values of an Years | Values of. an Years | Values of an 
of | annuity of one of annuity of one b | annuity of one 
Art. found a year. | Age. pound a year. ge. pound a year. 
£ 14 £ 
1993 5.475,33 34 | 1428724 || "65 | 7-534157 
51,01 4 | 15-751,70 35 (14.174,84 66 [2223,59 
28.5) 515.923,11 36 14.036, 84 67 6.9 18,17 
14,72 6 16 042,87 37 13.933,83 68 6.619,96 
10,5) 7 | 16.121,17 38 13.783,16 69 6.331,26 
20% 3 | 16.171,20 39 | 13.624,89 70 | 6.055,28 
124,89 q 16.208,71 | 40 13.458,56 71 5.773,18 
48,45 16.212,58 41 [13.283,68 72 5.50520 
377 ih 16.179,35 42 13.099,71 73 5.245,60 
100,39 16.106, 03 43 12.906, og 74 4.984,76 
$35.00 i: 16.029,32 44 12. 702, 21 || 75 4.730, 12 
55437 15.949,04 45 | 12.487, 76 [4.458,12 
280,008; | 15.864,99 || 46 12.261,04 77 4.195,13 
025.4 „15.776,95 47 12.04 3,77 78 3-948,35 
10333187 | 25704468. 48 11.814,85 79 | 3.694,48 
53% 15.629,33 49 * 11.594,84 80 3470,95 
312,91 W's | 15.550,71 30 | 11.363,18 81 |» 3.287,93 
110% 15.468,67 51 11.140, 30 82 3.064,75 
895%U 5.403,32 52 10. 925, 09 83 2852,53 
64101: | 15.335,03 53 [10.703,34 || 84 | 2:604,35 
394088; | 15.265,47 || 54 10.468, 30 85 2.301,25 
157% 5.192,73 55 | 10.242,48 86 2.134,77 
95495 15.117,25 56 10. 05, 69 1 1.933,03 
692.95" | 15-038.89 || 57 9.757,412 || 88 | 1-675,04 
A | 14957250 58 [9.517,33 89 1.418,35 
477 6 14.872,90 59 9.266,13 go ; 1.166,21 
„Nee 4.784,92 60 9.002, 61 91 0.924,25 
.70148 | 14.693,37 61 8.725,83 92 0.702,94 
47:8 | 24.598,05 62 8.43408 93 | 2:476,19 
000"* | 24498274 63 8.149,54 an 
14.395,22 || 64 [7849,93 | 
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T AB L E XIX. 


. z year for the liver 

ning the values 12 5 4 an and ei 

py * the ſeveral ages of 3 years, 4 incline computed fra 

nin: number of years * 1 3 8 Ae of the duration if l 

table 9 | f | 

2 pos — fon that the intereſt of money is 6 per cent 
man , | 


| — N 2 Values of a 
Values e, an | 
\ Years Values of =_ = rave of _ p pounds M * 
of annuity of one Age. pound a year. — 
| Age, pound a year. 'S 7 | Fl : 
— | O 1,91 
1 » * 12.704, 49 55 | Cir 
| O 78 34 0 66 
3 13.390, 35 12.622, 0 6 6.526, 
| 13.653,23 f 6 12.535,35 7 6.25000 
4 86 3 6 68 595 
5 13.780,59 37 12.444, 2 6a! 5.99 7,22 
ww 13.896,04 8 12.328,83 9 5 746,63 
13.971,93 3 6,01 70 0 
7 3-97 39 12.200, 5.489,21 
| 8 1 4-OZ 3,69 9 I 2.07 6,2 3 72 5.24700 
| 9 14.065,53 4 11.938, 66 2 5.006, 12 
is | rhobogs || 5 | iiopags || 35 | Sam 
12 14. 0 2 43 11.637,89 7 4.530% 
12 14.007, 4 44 1 1.47 3,40 72 4 277053 
13 13.951,50 45 I 1.298,74 7 1 * 4.0325; 
| 14 13.892,50 40 11.112,99 44 3.801,8; 
13 1 3.3025 47 10.933,03 7 3.563,34 
1 02s e 
* 712, 10. 564,4 152,81 
18 - 1 3-058,38 p 10.371,80 : 5 
19 13.601, 33 51 10. 186,65 * 2.770,37 
F 1 3-541 75 * 10.009,95 oy 2.533,81 
ers 13.490,3 53 9.823,15 85 ,2.301,35 
22 | 13-449.57 5+ | 962544 || 8s 2.081,39 
2 3 I 8 9.43 5574 8 | I 890,99 
25 1843258 ll 57 4 89 13% 
2 a : K 819, 1.148,04 
28 13.123,35 50 8.376, oo 91 0.694,19 
29 23-0313 61 8.135,06 92 0.471,69 
„„ 62 7.879,69 2 
31 | 12.929,84 6 7.628,91 94 
32 12.858,02 8 7.363, 46 


LIFE-ANNUITIES. 29 


TABLE XX. 


ar for the lives of 
ming the values of an annuity of one 5 A 
Containing the ſeveral ages of 3 years, 4 2 5 . 
e e Sue bee * duration of bu 
1 te Parcieus's table of the probabilities of CN AP Ay 
— 2 a ſuppoſition that the intereſt of money is 7 
man He, | 


— 


* | X d 
ö r ears Values 32 
We 4 of at || Tears | Palues 75 on | 4 pond a — A 
Han | Va — 78 | of _— Ry i Age. ) pound | 
2 — a year. Axe. — 508 - | 1 b 
oh IE” 6 Led 
L 3 4 11.404,51 66 6.422,78 
11.7 77,44 2 11.343,49 6.174,46 | 
, 11.991,62 35 11.279,09 67 ; 0,35 | | 
4 12.128,80 36 | I 1.211,03 68 1 by 
? 12.229,00 37 | 11.120,95 69 |. Jo 2 147 
| 22-299,56 || 38 11.024, 87 79 Lag | 
12.350,20 39 10.922,30 4 18 be 
$2.392,90 : if - © 10.812,72 [72 478526 
F i 10.695,87 13 2 63,42 | 
{ 11 12 44a, fo we 10.570,22, a... 444385 ö 
12 12.361,77 F +3 10.436,01 T5 8 | 
12 12.319,38 74 10.292,20 76 22877 
14 12.254,34 2 10.138,01 12 3.664,71 
15 12.226,48 Wt 9.990,64 2 3.440,23. | 
16 | 12.175,56 | 2 9.832,76 19 $6 3.242357 
19 12.137,07 1 9.68 1,5 of 083,54. | 
812.496,46 5 | 551973. || 4 1225 | 
19 12.053,50 1 9.304,51 — If 2.692, 20 = 
* 12.008, 23 51 9.216,85 33 | 2.466,56 | | |. 
21 I 1.976,34 52 9.059, 63 f 84 2.244,04 N | 
s , 2 | bigs || ns | ate, | 
23 11.908, 39 4 8.731,51 . 1.850,43 
+ | „ 5 1.609,95 
25 11.834,93 ho 8.379,07 2 1.368,64 
26 11.795,64 pg 8.203,96 89 1.130, 11 
27 11.754,35 5 8.017,98 1 O. 900, 21 
28 11.711,53 8 7.820, 13 2¹ 0.68 6,649 TY 
29 1765 67 7.609,27 1 3 | 0.467,289 
11. 19, | 28. 1 QO 
11.509, 50 ri 25 W 
* 11.517,30 || 63 6.926,23 b 
33 1 1.462,37 | | 64 — 


. -w 


> — — 


230 


The Principles of the Doctrine of 


TABLE 
Containing the values of an annuity of one pound à year 
perſons of the ſeveral ages of 3 years, 4 years, 5 Years, and an 


following number of years up to 93 years inclufively ; computed fry 
Monfieur de Parcieux's table of the probabilities of the duration of by 


man life, upon a ſuppoſition that the intereſt of money is 8 per cent. 


XXL 


— 


| Years | Values of an Years | Vals of an "oy Values of «| 
0 annuity of one 0 annui one 0 annui me 
| 4 8 * E F 4 2 1 1 | Age. | 2 * 
£ F * | Wt + 
3 10.498,90 34 10.323,80 65 6. 30g, og 
4 10.689,50 35 10.278,24 66 6.078,24 
5 10,812,58 36 10.229,96 67 5.853,05 
6 10.903, 61 37 10.178,73 68 5.630,99 
7 10.968, 95 38 10. 107,71 69 5414,20 
8 11.017,21 39 10.031,41 70 5.206,73 
| 9 [11.059,02 40 9.949.390 (71 4.989, 26 
| 10 11.079,47 41 9.861,03 72 4.786,10 
11 11.073,61 42 9.766, 86 72 4.5 80,86 
12 11.044,84 43 9.663,21 74 | 4875 
13 11.011,33 44 9.552,42 75 ] 4.173,66 
14 10.975,79 45 9-432,72 76 3.95361 
| 15 10.937,73 46 9.303,30 77 | 373866 
16 | 10.896,93 47 9-179,99 789] 3-536,16 
17 10.867,35 48 9.046, 8 f 79 3.344,52 
18 10.835,97 49 8.919,59 80 | '3-138,19 
| 19 10.802, 63 50 8.782, 39 81 2.959,71 
20 10.767. 17 51 8.651, 10 82 2.798, 19 
21 | 10.743,97 52 8.526,72 83 2.61/95 
22 | 10.719, 82 53 8.39 3, 38 84 2.402,45 
23 10.694, 65 54 8.230, 20 85 2.189,26 
| 24 10.668,38 55 8.113,50 86 1.986,62 
23 10.640, 95 56 7.967,16 || 87 I.811,41 
| 26 10.612,23 57 7.810,22 88 1.578, 0 
27 10.582,20 58 7.659, 28 89 1.344,52 
28 10. 50, 69 59 7.497,98 90 1.112,13 
| 29 10.5 17, 60 60 7.325,16 91 o. 887,459 
30 10.48 2,82 61 7.139,72 92 0.677,29) 
31 10.446, 20 62 6.940,29 93 0.462, 9629 
| 32 , [ 10.407, 60 63 6.743,60 94 O. oo, o. 0 
33 10.366,85 || 64 6.532,39 


22% % ä „%öẽ— a „ 4 
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T A B L E XXII. 


taining the values of an annuity of one e 4 year for the lives of 

perſons of the ſeveral ages of 3 years, 4 years, 5 years, and every | 
11 number of years up to 93 years incluſtveliy; computed from "OR 
Mmnfieur de Parcieux's table of the probabilities of the duration of bu 


man hfe, OO FOOL that the intereſt 2 g per cent. © 


Years | Values of Years ＋ of an Values 7 an 
of annuity 7 2 | of annuity of one 2 of annuity of one | 
He. | pound a year; Age. pound a year. Age. I pound a year. | : = 
4 *| £:. | £ = 
9.46449 || 34 | 9.41524 65 | 5.970,66 i 
9.635535 [( 35 9.380, 92 66 5.764,92 | | 
9.746,28 || 36 9- 344245 67 | 5:559,98 
9.829,07 37 9-305,64 |} 68 |- 5.357,29 
9.889,33 38 9.248,97 69 | 5-158,93 
9-934-73 || 39 9.187, 66 70 4.967,89 
9.974,87 |} 40 9.121,25 71 | 4+768,56 
9.996,19 || 47 9.049,24 72 4.881,32 , 
9.995,79 42 8.974, 73 | 4.397,84 
9.970,90 || 43 8.8 86,8 74 4.201,23 
9.944,11 || 44 8.793,62 75 4.013,47 . | 
9.915,24 || 45 8.692,92 76 | 3:807,52 | 
9.884,08 [ 46 8.583,14 || 77 3.606,01 | 
9.850,4.3 47 8.478,93 78 3.415,49 
9.826,98 48 8.365,47 29 3.213,61 5 
9.801,97 49 8.237,46 30 3.039,69 
9.775324 50 8.140,06 81 2.870,94 
9.746, 65 51 8.028,06 82 [2.718,38 
9-729930 [ 52% 7.922, 48 83 | 2.547230 | 
9.711,26 3 7. 808, 53 84 2.341,29 
9.692,47 4 7.683, 33 85 2.136,88 
9.672,88 55 7.508,13 86 1.942,11 
9.052,42 56 7.441,86 [87 1.773,87 
9.63 t, o 57 7.305,54 || 88 1.848,74 
9.608,60 58 7.174,74 89 1.321,18 
9.38, 10 59 7.034, o6 90 1.094, 68 
9.360,41 60 6.882,41 1917 o. 873,38 
9.534,43 [[ 6x 6.718,55 92 0.669, 35 * 
9.507,05 62 6.541,08 93. | 0-458,715 
9.478,15 63 6.365,76 94 o. ooo, ooo | 
9.447,60 || 64 6.176,19 Jy + 
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Containing the values of an 


perſons of the ſeveral ages of 3 years, 4 years, 
following number of®years 
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XXIII. 1 
; >. > WW 
uity of one pound Wytar for the 


5 years, and 


up to 93 years inclufively ; computed jng 
Monfieur de Parcieux's table of the probabilities of the duration of by, 


"a 


5 


man life, upon a ſupjſition that the intereſt of money is 10 per cent, 1 
= > 
| Years | Values of a Years | Values of an Years Values * an An 
«4 of annuity of one of annuity of one of annuity of om | 15 
Age. pound a year. Age. pound a year. Age. pound a year, ther 
7 . wa = 
| 3 8.612,41 3 Of 8.64 3,42 65 5.666,42 y jo 
3 8.766,66 35 8.617,37 66 5.479,11 
2 8.867,12 [36 8 589,66 67 5-291,94 
6 8.942, 62 3 8.560, 12 68 5.106,33 | 
7 8.998,15 38 8.514,37 69 4.924,28 
8 9.040, 62 39 8.464,55 70 4.748,71 
9 9.078,77 40 8.410, 21 71 4.564,65 
10 9.100, 13 41 8.350, 86 72 4.391,68 | 
11 9.101,99 42 8.283,95 73 4.215,77 lil 
12% 9.08 1,6 43 8.2 14,8 74 4.038, 86 tha 
13 9.059, 42 44 | 8.136,92 75 3.863,36 | Wit 
14 9.035, 38 45 8.05t,35 || 76 3.670,85 
15 9.009,25 46 7957,30 77 3-481,41 'n 
16 | 8.980,80 47 7.868,40 78 3.302,03 
17 8.901,70 48 7. 770,84 (79 3.112,08 0 
| 1 8.941,21 49 7.678,32 ow 80 2.946,03 Jun 
119 | 8.919,19 59 | 7:576,99 81 | 2.786,85 
» [20 8.893,48 31 | 7.480, 66 82 2.642,38 . 
421 J 8.882,16 52 7.390, 37 83 2.480,03 | 
22 6.868, 33 53 7-292,30 84 2.28289 | P. 
123 8.85 3,95 34 7.185, 54 85 2.086, 57 7 
24 8.838,99 35 7.084, 42 86 1.899, ;8 , 
25 8.823,39 56 6.974,*0 1 1.73773 ſi 
26 | 8.807,10 G7 6.855,69 88 1.519,72 
27 8.799,06 58 6.741,74 89 1.298,38 N 
28 8.772,21 59 6.618,46 90 1,077,73 
29 [8.753,47 60 6.484,73 91 0. 802,938 
30 8.733,77 61 6.339,28 92 0.661,15) 
31 8.713,02 4 62 6.180,65 93 C. 4547545 
32 | 1,12 63 6.02 3,74 94 0,000,000 
1 67,96 64 5:352493 | 
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Tho ables exhibit wes, f life-annuries, acc © 
he above rates of intereſt, upon a"ſyppſition that thoſe: annuities = 
to be paid only once a yedWat. the ends of W'ſeveral years of the 
witant's life that ſhall follow the time of gugpti em. But it is 
| ſtipulated between the grantors and grantees. of life-annuities that 
; ſhall be paid every half-year, and ſometimes t 2 ſhall be paid 

to 
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quarter of a year, during the life of they ain! In aheſe caſes 

will be ſomewhat more valuable than if they are paid gnly once 

and cooler ſmall addition ought to be oF to the values . 
e foregoing tables. Mr. Simpſon Tin his doctrine 
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them ſet down in 
annuities, pages 78, 79, 80, 81,) ſays 
jof half-yearly payments, to be bout a year's annuity, 

| in the caſe, of quarterly payments, to be eighth parts of 

7s anvuity® But theſe are only appromimatibns to the yalues of theſe 
Jitions : and it is impoſſible to determine them with per@C preciſion 
out a table of the probabilities of the duration of humat life that 

Ic exhibit the numbers of perſons who die off in every half-year and 
ter of a year, as well as in every whole year, of the whole poſſible 
enc of human life, out of a given original number of perſons of the 

jc age all living at the ſame time: and no ſuch table has yet been 
lihed, But we may determine the value of the firſt of theſe additio gn _ 
that which is to be made in thg caſe of half-yearly payments, to a 9 

pt degree of exactneſs hr all urpoſes in the manner following, 

| a »% uo . 


rroations an the value of a life-annuity that is payable every balf-year. 
CCI. Ir has been n Wage in Art. 86, 87, that the value of an 
wity of one pound a y r life of a perſon of the age of N yAlrs 
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Kc. continued to E M terms, or, (according 
Parcieyy's table of probabilities,) to 94— M terms, or to the utmoſt | 
llible extent of human life. * * 
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Now let us ſuppoſe this grant of an annuity of one pod a year for 
life of the perſon aged NM years to be changed into a grant of an 
uty, or rather penſion, of one pound a year for the life of the ſame 
þ Mn, to be paid by half-yearly payments of 10 ſhillings each during the 
perſon's life. Then it is cyjgent that the faid perſon will gain by this 
auge the three following, advantgges. In the firſt place, he ve a 


nce of receiving one half-year's payment after he has attaine dls age 
94 years; becaule it is ſuppoſed, in Monſieur de Parcieux's table be 4 
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he duration of human life, that 
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ſhgvId he that perſon, and ſhould liy 
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he may, ppg this ſecond cou Ne 
f- yearly payments, receive a payment of. , 


age of 94 years and/haltf, 
annuity's being A b 
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ſhillings in that remote, period of his life, which it is abſolutely; Ipod 


he ſhould receive up 
end of evgpry yealgy 


It is hard wort 


the former ſuppoſition of its being paid only a t 


hig advantage is, however, Jo. excegding ſmall, & 
| ending to. And, in the ſecond place, the annum 
will, upon this, ſecond ſuppoſition of the annuityz being paid every bf 
year, receive one half of ail the reſt of the one ch will be pad tin 
by the grantor of whg,annuityghalf a year ſooner than on thg former ig 
poſition, namely thoſe * of 10 ſhillings each, Wich ben 
receive at the end of ha ear, a year and a half, two yh 2 ul 
three years and a half, and evetg following intermediateWalt-year dafug 
his life; frgm which circumſtance thoſe halt-yearly payments will be mag 
valuable a0 him, and more burthenſome to the grantor of the, annuig 
than they were before, when they were to be made only at the ends d 
whole year, two years, three years, four years, and every following wha 
number of years during the ſame ꝓerſon's life. And, in the laſt place, thi N 
annuitant's chances of receiving thoſe payments on the ſecond ſuppoliti 
their being made at the ends of halt ag year, a year and &halh, eus 
ars and a half, three years and a half, 77 will be ſomewhat better th 
ive themchalf a ar later, or at d 
ends of a whole year, two years, Three years,” four years, &c, beca 
tewer perſons out of the wholg pumber P of perſons dere in 
ſicur de Parcicux's table as living at the e the annuita 1 5 nh 
{granting the annuity, will be 4 at the op of half a Jear,'a % 
ar wait two years and a half, thr ag and a half, &c. than at 
ends of, a Fhglc year, two years, three yeafs, four years, && And f 
thele. reaſons, angl chiefly : for the two latter, (as the gyſt is rt 
attgadfng to,) the value of an annuity of one pound year p 
bf car by payments of 10 ſhilhngs cach, during the life of a perſon 
a given age, will bgſomewhat greater than that of a like Watt e 4 
poundAyear that 1 payable only at the end of every year. 'S WT & 
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CCil. 1* order to determine the value of one of theſe half. en 
annuitics with cxactnefs it would be neceſſary to have a table of the pl 


of perſons who may be ſuppoſed to die in every half. year, as well 2 
of h lite, out of a given original ntnber of very young perſon! 
age. All. living at the ſame” time. But no ſuch tables have 
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dans generall mean that the intereſt of the ſum lent for the time the loan 
to laſt lber the ſame proportion tolls intereſt for a whole year as 
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money is 4 per cent. Per, am and 100 pounds are lent. for half. a 


Then will r—1| x Le 1 
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CCXV. Since I is to r as rt is to . 1 Tr will be greater than way exceſs of 
74, and conſequently i + 2r+4 will be greater than 2rt+—2rt, 2 ＋* 
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i +2174 fr will be greater than 47 J, and therefore 1 
[ F » : | 474 X Y, or the 1 
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e extremely ſmall. Thus, for example, if the intereſt of money is 4 3 yore 
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0296 ＋ 1,04 = 255 6, and 471 = 4.0 2, and 4 
＋ 2.039 6 4 79 þ x =. 4:079 1 2 bor hers 
o | ; 
705 = 1. O00, g x F, or leſs than Þ 4+ .0001 x 7 anna, when 
| paid at the e 
1 | L | of every year, 
— part of J. And, when the intereſt of money is 10 is always er- 
+ rang Pa — . 


et cent. (which is the higheſt intereſt ſuppoſed in the foregoing tables,) 
nd y is conſequently equal to 1.1, we ſhall have r4 = 1.0488, and 
4 2.0976, and 1 H2r4+r = 1 82 2.0976 + 1.1 = 4. 1976, 


nd 411 = 4x 1.0488 = 4.1952, and conſequently 244 4 


| 


| 4711 
eee ee 
# Sw == part of 5. Therefore, if the intereſt of money be 
ther 10 per cent. or any lower intereſt, the excels of = —_ 4 6M 
E above + will be either 575 part, or ſome __ part, of 2 | , 
£ 


Tara +r 1 £ TOE 


4 conſequently the exceſs of — 774 * = 
7 + 5 will be only the 1 734% » or ſome leſſer, part of £ And 
4 1 +274 +r 


ierefore, if we ſuppoſe the ſaid quantity 757 771 + 471 1 > 4 
12 which 


990 


— 
— = 


— 
— — 

u—_ - 
— 


— 


2 


— 


—— — 


— 
— 2 — - — * - 
= þ ”o— 2 
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A conjectural which has been ſhewn to be always ſomewhat, and but a very ling 


1 greater than the true value of an annuity of one pound a year paid u 
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Agreement of Ccxvl. If this laſt ſuppoſition” be. 4 true one, che value of 8 
— con- annuity of one pound a year for the life of a perſon of the age of 
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yearly annuity : | 
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CCXVII. But, if this laſt ſuppoſition ſhould not be true, or if ut 
truth of it ſhould not be thought ſufficiently evident or probable, it al 
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be, neceſſary to have recourſe to the full expreſſion 
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-what greater than, but very nearly equal to, the true value of an annul 


of one pound a year that is paid half-yearly, during the life of a period 
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age of N years. Now, if we compute the different values of this 
vreſſion according to the twelve. different rates of intereſt | above- 
ationed, to wit, 2 per cent. 24 per cent. 3 per cent. 34 per cent. 


per cent. 4 per cent, 5 per cent. 6 per cent. 7 per cent. 8 per cent. 
der cent. and 10 per cent. thoſe values will be as follows. 


[a the firſt place, when, the intereſt of money is 2 per cent, we ſhall 
er = 1.02, and rz N 1.02 = 1.009,950, and 271K = 2.019,900, 
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Secondly, when the intereſt of money is ep per cent. we - ſhall have 
= 1.025, and 1 AI. Sagl, 012,422, | and 27141 = 2,024,844, 
d 474 = 4 049,688, and 1274 -Tr (Su e544 1. 


l. 
1 I | 

$049,844 3 and hs Te 77 © 5 = 2469 L. 5 

LITT £7. 4649,84. . 


X 8 822 — 1. .. ref 
" "46391688 „ = 1,000,038, X . Therefore, 


472 1 
ben the intereſt of money is 24 per cent. the value of an annuity of 
e pound a year, for the life of a perſon of the age of N years, to 
* paid half-yearly,. is 5 leſs e but N nearly equal * 


469 + 1.000,038 K.. 1 x = « 222 IF og 2 

| + SI CQEGd " NEE 204 
ns 4005 "7 N 5 Veitemn 10 3 uni il: 
1 0 60 


man when the intereſt of money is 3 per cent. ve ſhall have 
1-03, and r4 = 4/103 = 1.014889, and 2114 = 2,029,778, 


ud 474 = 4.059,56, and einn, (= x + 2.089578 401.98) 
* CNT 
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„ u - | 
8 d conſequentk 5 — bg 63 
4.059,77 3 an con eq * 474 or” 4-059,550 „ 493% e 
1+2r4+r £-_ 4059,778 &£& _ ; £ | 
I X / Sog * # © 1:000,054 x Ps There 


when the intereſt of money is 3 per cent. the value of an ann g 
one pound a year, for the life of a perſon of the age of NM yer, g 
be paid half-yearly, is ſomewhat leſs than, but very nearly equal u 
24631 + 1.c00,054 x 2 * | J 


Fourthly, when the intereſt of money is 34 per cent. we ſhall han 
7 = 1.035, and I = V 1.035 = 1.017,349, and 214 = 2.03060 
and 474 = 4.069, 396, and Iz TIA (= 1T2.034,698 ＋ 106 


4 £ 

I 1 
= 4.069, 698; and conſequently * 769,398 4457 & 
1+2 rior 4.069, 698 3 1 
——— = "rae rwe, Therefore 


when the intereſt of money is 34 per cent. the value of an annuity d 
one pound a year for the life of a perſon of the age of N year, . 
be paid half-yearly, is ſomewhat leſs than, but very nearly equal r 


. £ 


Fifthly, when the intereſt of money is 4 per cent. we ſhall hay 
r 1.04, and r = 41,04 = 1.019,804, and 27+ = 2.03960 
and 411 4.079, 216, and 1 +2r4+r (= 1+2.039,608 + 1.94} 


| £ £ 

b I 1 E „ oY 
= 4.079, 608; and conſequently 74 * Joie «2451 { 1 
Tarik £ _ 4.079,608 £ £ 
W 4079, 2165 © ee 


when the intereſt of money is 4 per cent. the value of an annuitf N 
one pound a year for the life of a perſon of the age of N yea," 
be paid half-yearly, is ſomewhat leſs than, but very nearly. equal l 


+2451 £ 4+ 1. ooo, og * 5. 
Sixthi 
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n when the intereſt of money is 44 per cent. we ſhall- have 
1.045, and 14 = V 1.045 = 1.022,252, and 274 = 2.044,504, 
1 471 = = 4-089,008, and * (= F 


1 * 


r £ 4.08 +504 2 F. 
3 « p = 2889 80h x V = 1.000,121 x F. Therefore, 


hen the intereſt of money is 45 per cent. the value of an annuity of 
e pound a year for the life of a perſon of the age of N years, to 
paid haif-yearly, is ſomewhat leſs than, but very nearly equal to, 


445 {, Þ+ 1.000,121 « þ. Fe 


Seventhly, when the intereſt of 'money is 5 per cent, we ſhall have 
= 1.05, and 7, = v1.05 = 1.024,695, and 274 = 2.049,390, 
ad 47 = 4-098,780, and Ii zr r (= 1+2.049,390 ＋ 1.05 ) 


1333 
4.099, 390; and conſequently — 777 =. 58 — = 2439 L. 
d-2ribr 4.099,390 4 £ 
77 x 72 | 4098,780 x 7 1.000,148 * J. Therefore, 


men the intereſt of money is 5 per cent. the value of an annuity of 
ne pound a year for the life of a perſon of the age of N years, to 


£ 
24394 ＋ 1. O00, 148 *. 


 Eighthly, when the intereſt of money is 6 per cent, we ſhall have 
= 1.06, and 12 = v/ 1:06 ='1.029,563, and 212 = 2.069, 126, 
nd 474 = 4.118,252, and 1 Tae Fr C08 1420412042130) 


L £ 
I * bY | 
4 4.119,126; and conſequently —; 77 = 7115,52 * 2438 C and 
2 4 __ 4-119,126 6 5. 


1. 000, 212 x JV. Therefore, 


> 
A 
ll 


4, E Pinibam 
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4.089,504 3 and conſequently Tc 27 797508 2446 L, and 


e paid half-yearly, is ſomewhat leſs than, but very nearly equal to, 


o 
—_—_— 


- 
— 
— — —— N - 
— ——ä—ä4j⁊—ũ — — — — — — 


— tut 


— — —_— 


— — r 5. Ae 


— — —_ Acx_c—CC , re 


be paid half-yearly, is ſomewhat leſs than, but very nearly equal o 


1 = 1,08, and 74+ = 41,08 = 1.03, 230, and 272 = 2.07846 
and 475 = 4.156,920, and 1272 ＋ r (= 1 ＋ 2.078,460-+ 1.08 


+2405 £ ＋ 1. 000, 370 * yo Wat 
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when the "intereſt - of money is 6 per cent, the valve of an ani 
one pound a year for the life of a perſon of the age of N yer, 


=» 


o 


—— 


Ninthly, when the intereſt of money is 7 per cent. we ſhall han 
7 = 1.07, and 72 — 1.07 — 1.034, 408, and 254 — 2.068, 
and 47 4.137.632, and 1+2r4+r (1+2.068,81641,9 


| £ £ 
= 8,8 16 d conſequentl —.- = 6 
= 4.138,816; an g WN 4:1379,632 © 24¹ 6 an 
138,8 16 
* x yu 2 * 7 = 1,000,286 x A Therefor 


472 4.137.632 
when the intereſt of money is 7 per cent. the value of an annuity d 
one pound a year for the life of a perſon of the age of NM yen, x 
be paid half-yearly, is ſomewhat leſs than, but very nearly equal 


-2416 L +1.000,286 x 5. 


Tenthly, when the intereſt of money is 8 per cent. we ſhall har 


£ £ 
[ 1 
= 4-158,460 and W avon. 77 3 ther E 565945 = 2405 {, a 
; . .1 58,460. 3 
1I＋2 TTT £4 _ 4.158,460 - 5 of £ Therck 


args * = © 4-156,920 | 

when the intereſt of money is 8 per cent. the value of an annuity ( 

one pound a year for the life of a perſon of the age of N year, & 

be paid half-yearly, is ſomewhat leſs than, but very nearly equal t 
7 0 | 


Eleven 
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Fleventhly, when the intereſt of money is 9 per cent. we ſhall have 
= 1.09, and 14 V 1.09 = 1.044;031, and 2r4 = 2,088,062, 
1d 474 4.176, 124, and 145-274 +r (= 1-+2.088,062 ＋ 1.09 ) 
| £5 n 
0 E a7 | 
4178,62; and con equently To... Cs... 2394 L, and 
£ et 4.178,062 { e ” | 
7 x V = 11764 7 = 2.900404 XxX 75. Therefore, 
hen the intereſt of money is 9 per cent. the value of an annuity - of 
ne pound a year for the life of a perſon of .the age of N years, to 
e paid half-yearly, is ſomewhat leſs than, but very nearly equal to, 


£ 


And, laſtly, when the - intereſt of money is 10 per cent. we ſhall 
wer = 1.1, and rr = V1.1 = 1,048,809, and 274 = 2.097, 618, 
id 475 = 4-195,236, and i zT T (= 12.097, 618 ＋ 1.1) 
3 

419%, 618; and conſequently N has 2795,26 = 2383 C and 


Tire L _ 4.197,618 £ _ L 
x 2 4795,46 x V 1. ooo, 367 x J. Therefore, 


477 
hen the intereſt of money is ro per cent. the value of an annuity of 
ne pound a year for the life of a perſon of the age of N years, to 
de paid half-yearly, is ſomewhat leſs than, but very nearly equal to, 


2383 4 5 1.000, 567 x K. TY | 


CCXVIII. The ſubſtance of the concluſions obtained in che laſt The coucla- 


icle may be expreſſed more conciſely in the manner following. 8 


£ * j 7 94 4 
Let V denote, as before, the value of an annuity of one pound a year ciſely, 
ar the life of a perſon of the age of N years, to be paid at the end 


every year; and let Fr denote the value of the ſame annuity for the 
** K k | ſame 
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ame life, when it is to be paid at the end of every half. year by p. 
ments of 10 ſhillings each. Then, if the intereſt of money be 

2 | per cent. 5 will be (nearly) = 24751 + 1.000,024 * pl 

If 22 per cent. 2 will be (nearly) = . 2469 ( + 1.000,048 * : 

If 3 per cent. h will be (nearly) = .2463£ -+ 1,000,054 I 

If 32 per KEY 5 will be (nearly) = 2457 ( + 1.000,074 x 4 

If 4 per cent. 5 will be (nearly). = 24511 ＋ r. ooo, og x 4 

H 4+ per cent. 5 will be (nearly) = . 2445 + 1.000,121 * ; 

If 5 per cent. 5 will be (nearly) = . 2439 L + 1.000, 148 x 4 

If 6 per cent, 1 will be (nearly) = . 2428 + 1.000, 212 > 

1 1 


; 4 
5 


L | 
If g, per cent. H will be (nearly) = .2394£ + 1. 000, 464 x ; 


4 f 
And, if 10 per cent. H will be (nearly) = . 2383 _— ee 357 


| &: 0:44 | 
Expreſſions of +» CCXIX. Therefore the values of H-, or the differences of ! 
the differences values of the ſaid yearly and half-yearly annuities of one pound aj 
of the —_ for the life of a perſon of the age of N years, according to the aforl 
" „Ae different rates of the intereſt of money, will be as follows. 


a year, when 


paid yearly. If the intereſt o6 money is 
and when paid 2 | [ 
: half-yearly, f £ : | 4 Ic an 
according. to 2 per cent. H--/ will be (nearly) = .2455 £ + 0.000,024* 
the 1 4 | 5 ö ; T 
In- 8 | . | 
_ N If 22 per cent. 1 vill be (nearly) = 2469 ＋ 0.000038 


If 3 Per cent. 5 _$ will be (nearly) 2 2463 4 + ied 
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3 1 
if 31 per cent. H— will be (nearly) = 2457 L + 0.000074 x Yz 


£ 
If 4 per cent. $.+ will be Ra e £ + o. ooo, og RXxVz 


* 


— 


— 


4 £ 
If 45 per cent. H- will be (nearly) = .»445£ * o. oo0, 121 X 5 ; 


"2 % 7 
If ; per cent. H—/ will be (nearly) . 2439 C + 0.000,148 xV; 


* 
2 


12 1 


4 £ [ 

If 8 per cent. will be (nearly) — 2405 4 =_ 9.909.370 x V; 
3 

If g per cent. H- will be (nearly) = .2 L = 0.000,464 x 5. 


— 8 


w * 


— . 


* 


£ L£ 
And, if 20 per cent. /1—Y/ will be (nearly) = .2383 L + 0.000, 567 x 2 


4 £ 


CCXX. The fecond terms the 1 Þ 2 of H—5, to wit, Of the 22 


0.002024 X V, 0.000,038 X V, 0.000,054 X V, &c. are always very 1 
ſmall in compariſon of the firſt terms, . 2475 C, 2469 1, 2463, &c. exprefiions in 


as will be evident from the following e of their magnitudes — 1 1 of 


when they are greateſt, or when the values of are greateſt, — 


= _ mY 


— 


7 — JN 


CCXXI. When the intereſt of money is 2 per cent. it appears from The magni- 
L tudes of the 


the foregoing tables, (Table XII, page 221,) that J, or the value of an ſaid ſecond 


of a perſon of the age of N years, is greateſt when N is = 2 7, or the greateſt, 
annuitant is 7 years of age: and then the ſaid annuity is worth 28.153,865. 


4 


Therefore the greateſt magnitude of -000,024 X , or of the ſecond 


£ 
term of the expreſſion . 2475 C ＋ 0.000,024 X V, (which, at this rate 


K k 2 of 
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| * | U e 
of intereſt, is equal to HV,) is = 0,000,024 X 28.152 .86, . 
See which is leſs than the 366" part of .2475£, or the 6 
term of the ſaid expreſſion, 


When the intereſt of money is 24 per cent. it appears from the 


£7 7 
foregoing tables (Table XIII, page 222,) that 7. or the value of a ji, 


annuity of one pound a year, paid yearly, is greateſt when the annuitat 


& | 
is of the age of 8 years, and that it is then = 25.242,492. Thereſag 


4 


the greateſt magnitude of 0,000,038. * V, or of the ſecond term of thy 


4 ; ; 
expreſſion . 2469 C . ooo, og8s x V, (which, at this rate of inteteſt, a 


, £ 1 
equal to HF-, ) is = o. ooo, o38 Xx 25. 242,492 = 9.000, 959 whick 


; £ I 
is leſs than 0.001, or 


1009 
246" part of. 2469 L, or of the firſt term of the ſaid expreſſion, 


part of a pound, and conſequently than the 


When the intereſt of money is 3 per cent. it appears from Table XI, 


nes 
page 223, that the greateſt magnitude of is at the age of 9 years, 


"4 
and that it then is 22.8 14,53. Therefore the greateſt magnitude of 


L 


0,000,054 X ,, or of the ſecond term of the expreſſion .24634 


| 4 
- 0,000,054 X > (which, at this rate of intereſt, is equal to wy 


£ 7 K 
is = 0,000,054 X 22.814,53 = ©.001,221; which is leſs than the 
201ft part of 2463 £, or of the firſt term of the ſaid expreſſion. 


When the intereſt of money is 34 per cent. it appears from Table XV, 


F | £ 1 
page 224, that the greateſt magnitude of is at the age of 9 yea 


and that it is then = 20.770,473. Therefore the greateſt hog 


£ 
* 0,000,074 * V, or of the ſecond term of a) expreſſion +2457 £ 


2 
o. oo, 74 XV (which, at. this rate of intereſt, is equal to 5 ) 


£ £ 
z = 0.000074 X 20.770,473 = 0.001,537z which is leſs than the 


9 part of . 2457 £, or of the firſt term of the ſaid expreſſion, 


Mm the 
5 Whea the intereſt of _— is 4 per ce. ir appears from Table XVI, 
8 225, that the o_ magnitude of / is at the age of 9 years, - 
«4 14 that it is mw = 19.02 1,902. Therefore the (greateſt magnitude 

| f 0,000,096 x V, or of the ſecond term of 7 expreſſion 24514 
1 0.c00,096 XV, 7 „ (Shich, at this rate of d is equal to 65 
which oj £ 


o. co, gs Xx 19.021,902 = 0,001,826; which is leſs than the 
34 part of . 2451 C, or of the firſt term of the ſaid expreſſion. 


When the intereſt of money is 44 per cent. it appears from Table XVII, 


4 
Pge 226, that the greateſt magnitude of / js at the age of 9 years, 


£ 


"= 1 that it is then 17.51 542+ Therefore the greateſt . magnitude 


f 0.000,121 * þ: or of the ſecond term of the expreſſion 24451 


o. Coo, 121 X 4 (which, at this rate or intereſt, is = 5650 is 


0.0.0,121 X 17.513842 = ©0.c02,129z Which is leſs than the 114" 
art of . 2445 L, or of the fern af the ſaid expreſſion. 


1 
* 


When the intereſt t of money is 5 per cent. it appears from Table XVIII, 
age 227, that the greateſt magnitude of 5 is at the age of 10 years, 
d that it is then = "A 212,55. T Therefore. the greateſt magnitude 
Nt 0,000,148 X #, or of the end term of the expreſſion 2439 7 4 
pr oe 92 36 ＋ o. ooo, 148 . 


and that it is then = 12.411,09. Therefore the greateſt magnitud 


and that it is then = 11.079, 47. Therefore the greateſt magnitu 
of 0. ooo, 350 * 5. or of the ſecond term of the expreſſion +240; 


+ 0.000,370 x J, (which, at this rate of intereſt, is H- 
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" 9 PTS 6 
+ 01000,148 X , (Which, at this rate of intereſt, is = H-/; 
= 0.000,148 X 16,212,55 = 0.002,499z; which is leſs than the g 
part of . 2439 L, or of the firſt term of the ſaid expreſſion, 


When the intereſt of money is 6 per as it appears from Table yry 
page 228, that the e magnitude of is at the age of 10 en 
and that it -is then = 14.078, 91. Therefore the greateſt Magnitys 

f | 
of 0.000,212 X V, or of the ſecond term of the expreſſion 2425 
"12 547 50 . 
＋ o. ooo, 212 X 7 (which, at _=_ rate of intereſt, is = H—/,) 
= 0.000,212 X 14.07891 = 0.c02,984 which is leſs than the $; 
part of .2428L, or of the firſt term of the ſaid expreſſion. 


When the intereſt of money is 7 per cent. it appears from Table XX 


£ 
page 229, that the greateſt magnitude of is at the age of 10 ye 


£ 


£ | 
of 0.000,286 Xx V, or of the ſecond term of the expreflian 2416 


4 4 

+ 0.000,286 hy (which; at this rate of intereſt, is = 755 
4 

= 0.000,286 X 12.411, 9 = 0.003,549; which- is leſs than the 68 


part of .2416FL, or of the firſt term of the ſaid expreſſion. 


When the intereſt of money is 8 per cent. it appears from Table (X 
c 
page 230, that the greateſt magnitude of is at the age of 10 ye 


£ 


£ 


4 


4 | 4 


ee 


= 0.000,370 * 11.079,47 = o. oog, ogg; which is leſs than the 3 
part of . 2405. , or of the firſt term of the ſaid expreſſion, Whe 
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When the intereſt of money is ꝙ per cent. it appears from Table XXII, 


ge 231, that ds greateſt magnirude of 2 at che age of 10 years, 


£ 
1 that it is then = 9:996, 17. Therefore the greateſt magnitude 


£ 
2,000,464 Xx V, or of the ſecond term of the expreſſion. . 2394 { 


. 
| 0,900,404 Xx V, (which, at this rate of intereſt, —þ/,) is 
J. ede x M (hs ie e ae Bo 
£ 4 
o. oo, 464 X 9.996, 17 = 0.004, 638; which is leſs than the 51f part 
2394 L or of the firſt term of rhe ſaid expreſſion. 


\ 


And, when the intereſt of money is 10 per cent, it appears from 


4 
able XXII, page 232, that the greateſt magnitude of / is at the age 


£ 


f 11 years, and that it is then = 9.101,99. Therefore the greateſt 


£ 
paznitude of 0,000,567 X V, or of the ſecond term of the expreſſion 


£ 
23334 ＋ o. ooo, 567 * * (which, at this rate of intereſt, = 16 * 


£ £ 
j= 0.009, 567 X 9. 101,99 = Geo, which is less than the 46th 


art of. 238 3 CU, or of the firſt term of the ſaid expreſſion, 


CCXXII. It follows from the Foregoing artiele that the greateſt The magni. 
ofſible magnitudes: of the ſeveral expreſſions $2475 4 +. 9,990,024 tudes of the 


whole expreſ- 


L 4 L ſions mention - 
„ . 2469 L + 0.000,038 X V, 24634 + 0.900,054 X V, 2457 K ed in Art. 219. 
£ 4 when they are 
0,000,074 XV, 2481 5 o. ooo, og * /, 24454 4. 0.000,121 Bate, = 
J 2439L + o. ooo, 148 X J, . 2429 + 97000, 4 18 x J, 24164 a 
£ | 3 | 
72 x V, . 24051 T* 0,000,370 x V, 23944 ＋ o. ooo, 464 
J, and . 2 38 34 + 0000877 x. bes which the general expreſſion ; 
| 2 
. 1 


A | — 
N, 47% 


| 
| 


magnitude of the expreſſion 24754 ＋ o. ooo, 24 X V is (S 0 
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— r 

. + - 2 x 7 becomes ni wi r 1s equal to 1 

1.025, 1.03, 1.055, 1.04, 1.04.5, I 03, 1.06, 1.07, 1.08, l.& 

and 1.10, or when the intereſt of money is 2 per cent. 23 per cen 

per cent. 3+ per cent, 4 per cent, 44 per cent. 5 per cent. 6 per an 

7 per cent. 8 per cent. 9 per cent. and 10 per cent.) are as folloy, 


When the intereſt of money is 2 per cent. the greateſt pj 
£ 


+ 0.c00,675L) 248, 175 L. 


When the intereſt of money is 24 per cent. the greateſt 
| | 5 
magnitude of the expreſſion .2469 £ F o. ooo, 38 X is (= 44 
＋ 0.000,959L) . 24, 859 4. en 


When the intereſt of money is 3 per cent. the greateſt 


4 000,054 X V is (= 


+ 0,001,221) = 247,521. 


When the intereſt of money is 34 per cent. the greateſt 


4 
magnitude of the expreſſion 2457 L + W is (= 245 


+ 0.001,537{) = ᷓ 24,237. 


When the intereſt of money is 4. per cent. the greateſt poll 


2 
magnitude of the expreſſion .2451 £ + 0.000,096 x V is (= agil 


-+ 0.001 mn 246 926 J. 


; 


When the in meek of money is 44 per cent. che greateſt 


' 


magnitude of the oct 24454 + 0.000,121 x N / is (= 
T: 0.002,1294) = 246, 629 C. 
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When the intereſt of money is 5 per cent, the greateſt poſlible 


439k aol: 
+ 0002499 L) = 246,399 (. a ot ad 


* 
vs" # ' C 44 4 „ „ 


Wben the iuteteſb af mosey 3-6 wall cent,” the grit pollhle 


uznirude of the expreſſion 2436 8 9 rer N x is (= 2 
9.002, 9840) = 245784 fe 2 


* 2 4 . 4 4 
1 , 4 


When the intereſt of money i 7 per cent. the greateſt poſſible 
£ in © WW.” 
zonitude of the expreſſion 24160 + 0.000286. * is (= 4416 


o oog. 549 4) = 245,149 L. 


When the intereſt of money is 8 per cent. the greateſt poſſible 
FA 
a2nitude of the expreſſion .2405£{ + 0.000,370 X is (= . 2405 


+ 0.004099 I) = 42444599 L. 


When the intereſt of money is 9 per cent. the greateſt poſſible 


2 
agnitude of the expreſſion 2391 T 0.000,464 x V is (= 23944 


0.04, 38 0 = 2441038 . 
U bi | 
And, when the intereſt of money is 10 per cent. the greateſt podible 


£ 
ugnitude of the expreſſion 23834 ＋ N * * is (= 423630 


0.005, 160 00 = 243,460 


' 


| 


3 gs. rn Ih — — 8 


— — - 


% OOTY ——— Wo ůAüu x W ww — — — 


—— — —— —— —— — 


— — — 
- — — Wi. — 


=. ng, — . 
— 


_ con - — 


- The ſecond CCXXIV. Since the ſeveral values of Te or of the firſt term d 
terms of the 47 

ſaid expreſſi- £ / | 

ns, MEER Lane anion ES EE W 'F 
ed in Art. 217, the etpreffion $74 2 x J at the fevetal rates of i 
are ſo ſmall in 47 2 
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The fie , CCXXIII, © Theſe ſeveral quantities, . 248,175 C, are 

greateſt mat" . 247,52 1 C, . 24,237 £» +246,926 L, -246,629 2 246,399 C. 24504 

whole expreſ- . 245, 149 £, 244,99 L, 244,038 £, and . 243,460 C. or (negleding 

ſions mention- the two laſt figures, as inconſiderable,) .2482 K, +2478 , 2030 

op” 2472 C, 2469 C, 2466 C. 2464 C. 24584, 2451 C, 24060 

— than 2440 0, and 24341, (hic ate " greateſt poſſible magnitads g 

quarter o \ | | 
year's annuit 7). E 2: CO W-3 : bh | | 

the ſeveral values of the expreſſion = „ Rn by 5 

55 according to the twelve different rates of intereſt above. . 

tioned,) are all of them lels than . 2 300 , or + of a pound, or a Quarter 

of a year's annuity. Therefore the greateſt poſſible maghitude of te 

exceſs of the value of an annuity of one pound a year, paid half. year by 

payments of 10 ſhillings each, above the value of a like annuity of ons 

Fe pound a year, paid at the end of every year, when the intereſt of money 

at any of the rates before- mentioned, is leſs than +; part of a pound, t 

quarter of a year's annuity,. | 


* 


- 4 * fY 
— | 1 


£ 


3 teteſt before - mentioned, have been ſhewn, in Art. 217, to be 24751 
that. they may and . 2469 L, and . 24634, and. 2457 C. and 2451 L, and . 2445 
juſtly be ne- and . 24391, and . 24281, and . 24164, and . 2405 L, and . 239400 
* and . 23834 and (by Art. 221). the greateſt poſſible magnitudes af d 
ſecond term, — 74 ** x F, of the ſatze expteſſion, at the ſand 
rates of intereſt, are only equal to 0.000,;675{, and 0.000,9594 ® 
o. o0 1,221, and o. o01, 337 1, and o. oo 1,8 264, and 0.002, 6 
and o. o02, 499 C, and o. 002,984 , and o. 003, 349 £, and 0.004099 
and o. oo, 6380, and o. oog, 160%; of which latter quantities the 
and greateſt, to wit, o. oog, 160%, is only about 5 thouſandth part, 
one two hundredth part, of a pound, or one two. hundredth part d 
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; annuity, or leſs than two days annuity z we may ſafely negle& the 


GN. 


6 Ax. 


£ 


A as being NE GLA ts in La of the firſt term, "=P 
4 may therefore eſteem the firſt term yy to be equal to the whole 


reflion, and conſequently to 4 V, or to the difference of the values 
an annuity of one pound a year paid yearly and paid half- yearly. And, 


on this ſuppoſition, we ſhall have 5, 


When the intereſt of money is 2 per cent. . 2475 
And, when it is 24 per cent. = . 2469 C 
And, when it is 3 per cent. = . 2463 C 
And, when it is 34 per cent. = 2457 C1 | 
And, when it is 4 per cent. = ,.2451L; 
And, when it is 44 per cent. = . 2445 C 
And, when it is 5 per cent. = .2439L; 
And, when it is 6 per cent. = . 2428 ; 
And, when it is 7 per cent. = 24160 
And, when it is 8 per cent. = . 2406 L; 
And, when it is 9 per cent. = . 23941 

And, when it is 10 per cent, = . 2383 L. 


CCXXV. And, if theſe laſt- mentioned quantities, . 2 473 CL, +2469 C, 
2463J/, &c. (which, it is evident, differ very little from each other,) 
conſidered as equal to each other, and alſo as equal to. 25%, (from 
hich they differ by only about the 100˙ part of a pound, or about four 


ys annuity,) we ſhall then have * or the difference of the values 
Han annuity of one pound a year, paid half-yearly, and paid yearly, 
all the different rates of intereſt above-mentioned, equal to . 25 C, or + 
art of a pound, or a quarter of a year's annuity; agreeably to Mr. 
Thomas Simpſon's determination above-mentioned, | 


L1 2 CCXXVI. When 


Tart 4, of the | mon 471 Wan 


The values of 
the ſaid ex- 
preſſions, when 


their ſecond 


terms are ne- 


glected. 


Agreement of 
theſe values 

with Mr. Tho- 
mas Simpſon's 


— — — a — — ; 2 
- = - — — — * 3 % 
. %? : OOO Auer a, CA. Aha. — — — 


— * a 
— ” 


p — — — 
- — _—_ 2 - 
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* 


Of the value of a lift-annuity that is. paid at the end of ©" 


quarter of a year. 


CCXXVI. When the annuity is to be paid at the end of ex 
quarter of a year, it will be worth ſome what more than when k b 
be paid at the end of every half. year; and Mr. Simpſon fays that it v 
be worth an eighth part of a- year's annuity more than in the other ce 
or 43. of a year's. annuity more than when. it is to be paid at the e 
of every year. And this, I think, ſeems very probable. But aſter 
foregoing very tedious inveſtigation of the difference of the value, 0 
a yearly and a half-yearly annuity, (which yet I knew. not bew 
make ſhorter. or eaſier,) I ſhall not trouble either myſelf. or my rag 
with any attempt to determine it exactly. Indeed I thought the differen 
of the values of a- yearly and a half-yearly annuity hardly worth attendi 
to, and ſhould not therefore have gone into the foregoing inveſtigation q 
it, (eſpecially when 1 found into what length it led me) if I had: 
obſerved that ſeveral other writers upon this ſubject, and particuly 
Mr. De Moivre, Mr. Simpſon, and Dr. Price, have thought ft x 
mention it as an object of ſome importance. But, having now fou 
that the ſaid difference is worth only about . 240, or leſs than a-quan 
of a year's annuity, we may be * better ſatistied that the furths 
addition that ought to be made to VJ, or to the value of the annui 
when paid yearly, in order to make it equal to the value of the {ir 
annuity paid quarterly, can be but a very trifling quantity. And thee 
tore we may ſafely decline. any further conſideration of it. 


[End ef ihe conſideration of tbe values of © life-annuities paid balſ qu 
| and paid quartetly,]. | 


Ol the limitof CCXXVII. Nevertheleſs, as: it: is evident that the advantage rin 
the increaſe of from a given ſum of moncy put out at compound intereſt. conun 
17 — increaſes in ſome degree when the term for which the money is len 
—— diminiſhed, it will, I doubt not, be entertaining to the reader to fe 
| determination of tbe limit of this increaſe, or the fum to which the git 

ſum of money may, (by increaling the number, and diminiſhing 
lengths, of the terms for which the money is lent,) be made to appton 

as near as we pleaſe, in the ſpace of a year, or in any other gives u 
but which it can never exceed, or even ablolutely become equal (0, I 
whatever number of parts the year be divided. Now this limit maf! 
determined without much difficulty by the ſolution of the fol 
Problem, | | 
A Pro 
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34 N i 


ee tl 8 4 2 Wd 
A Problem in the Doctrine of Compound Intereſt, 


_ 


CCXAXVIIT. Let 4à be any given ſum of money, and þ its intereſt 
one year. Let m be any whole number whatſoever; and let it be 
poſed that the money à is lent out for the m part- of a year at an 
reſt that bears the ſame proportion to the intereſt 5, (which would be 
„tor a whole year,) as the term for- which it is lent, to wit, the mn 
rt of a year, bears to a whole year; and that, when the intereſt and 
wipal are both repaid at the end of the h part of a year, they are 
{ed together and immediately lent out again at the ſame rate of intereſt 
„another n part of a year; and ſo on continually, at the end of every 
* part of a year, till the whole year is exhauſted, It is required to find 
be ſum to which the original ſum @ will have increaſed, by theſe repeated 


ans of. principal and intereſt, at. the end of the whole year, J 


canon 
Since ù is the intereſt of the ſum a: for a- whole year, it is evident chat 
vill be the intereſt of the ſame ſum à for the m part of a year. 
herefore the ſum to be lent at the end of the firſt, and the beginning of 
be ſecond, nt pant of — vill be 5185 This fin is to be lent for 
be u part of a'year, as the ſum à was at firſt; and it is to- be lent: at | ( 


42 9 


te ſame intereſt, Therefore. the ſaid ſum together with its intereſt 


m 

or the m part of. a year will bear the ſame proportion to the ſaid ſum 
| 7 alone as the ſaid ſum N 1. (which is equal to the original ſum 4 
ent | 


gether with its intereſt for the mb part of a year,) bears to the original 


# a + b,* 
u part of a year, is, equal to ; or the quantity, to which 
a | 
de original ſum @ will have increaſed by theſe loans at” the end of the 
5 y / ſecond | 


Wm a, Therefore the ſaid ſum oþ 7 - together with its intereſt for 


tity to which it will have increaſed in the laſt n part & the ye 


Caſe of inte- 
reſt paid every 


4 ＋ 5Þ a T2 aa 2axb<+-bb _ a+b+# 
2" = 


'end of the year, be increaſed to ig inſtead of being increas 
. only to 5. 
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"FI 
ſecond mm part of a year will be m 


a 0 


— — 


may be ſhewn that the quantity to which the aid; "A 2 
have increaſed in the next, or third, u part of the year will he 


Pa.» ths th 


' [ 


Fes ' ON - 3H. + 5 .and the quantity to which / - 
a 4 aa 1 
will have increaſed in the fourth mth part of the year vil be; 
4 ＋ 2 6 Tt 2 a + 70 
2 Al X 2, or m\ 5 and conſequently that the q 
aa a 2 


a To 4 
or in the courſe of the ate year, will be = QEL 


—_—_ 


an— _ 


Examples of the feregoing Solution. 


CCXXIX. COROLL. 1. Let m be = 2; or let the ſum « | 
lent for only half a year, and then paid in with the intereſt due upon it 
and immediately lent out again, together with the intereſt, at the {ag 


a + bn 
rate of intereſt, for the other half. year. Then will m| be 


— —ĩĩTQ— 


an—1 


— I : * 
— 


1 44 


— 


42—1 1 | a 
fore by lending the ſum @ in this manner for two ſucceſſive half-jea 
inſtead of lending it at once for a whole year, the ſaid ſum will, at d 


44 


Tbu 
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Thus, for example, if we ſuppoſe the ſum 4 to be £100, and 5, 


e intereſt of it for a year, to be 5 pounds, we ſhall have 36 = 25, 


C .£ £ 29 22 | 
0 4 100 4x* 425 16 16 4 e Jo 


berefote, if a man were to lend a hundred pounds at the intereſt of 
pet cent. per annum, for two ſucceſſive half- years, fo that the principal 
ether with its intereſt for the firſt half- year, ſhould be made a new 
mcipal and lent out at the ſame intereſt for the ſecond half-year, be 
zuld thereby increaſe it in the courſe of the whole year to only 15. 34, 
ore than it would have been increaſed to in the ſame time by lending it 
ance for a whole year at the ſame intereſt, 


* 425. 3. a 
2 ＋ = 2555 and gm—1 = a4—1 = 92 and conſe- 


42 2 


ently * 


_a+b+3t44 2 þ* | | 
as 4 12 ＋ ibaa T 256 4% Tea, 


am—1! | | 
the ſum 4 be lent out for only a quarter of a year, or three months, 


the intereſt of þ per annum, or . for the ſaid three months, and it be 
en paid in with the intereſt due upon it; and then the ſaid principal 
d tereſt be added together, ſo as to make a new principal, and the 


tereſt as before, for three months more; and ſo on for the two remain- 
g quarters of the year; the quantity to which the original ſum à will 
ie increaſed at the end of the year by means of theſe four ſucceſſive 


| 3 has 4 | 
ans, will be &-# TIS + _— + — which is greater than 
T6, (or the quantity to which the ſaid ſum à would have increaſed' in 
e lame time by means of a ſingle loan at the ſame intereſt for the whole 
3bb þ * þ * . | ; 
Ts ant 256 


It 


Caſe of inte- 
reſt paid every 
quarter of a 


CC XXX. COROLL. 2. If m is = 4, we ſhall have 4 1 
＋ þ * a -4a*b 6 aa bb 4a ** I: 8 
; 5 ( 4 2 * 16 | 64 * 256 * 2 + a*b Year, 


d new principal be lent out again immediately, at the ſame rate of 


Caſe of inte- ; 
reſt paid every out for only the 12 part of a year, or a calendar month, and tht 


£64 We Principles of | the Do&trjnt' of .' 


th 1 Gr .% 7 49 t lere Ms [ 
If 2 is 100 pounds, and 4 is 5 pounds, we ſhall ha = = 1 (01 
1 Fee 
Ot CO TH OY 71 KY TEM, COR 521 D 
4" ga , eee 
* A e 0 
164 16 * 10, 16 x 20 1 4% © 16x80 
£ D. D D eee e e 
I 1 3. ET D 
%% WOO}; ©. TAP © IE...: 0.1875; and 


2 £ * 
625 125 25 


\ 256 x r000,000 256 Xx 200,000 256 x 40,000 250 x8 


£ 3 D D D 
Lan r 1 4 
256 * 1600 256x 1600 © 256x160 256 X 20 Fin 
| bb $7 $*:1 nx vo TY 

= 0.000;581, Therefore 2 ＋ 92 25607 will be = x, 1 

D D 0 8 D 

T 0.18750 ＋ o. ooo, 38 = 1, 10. 68808, or leſs than 1, 104; thi 
the exceſs of the increaſe of the original ſum of a hundred pound i 
the ſpace of a year by means of theſe four quarterly loans above th 


| increaſe of it in the ſame time by means of a ſingle loan of it fort 

. . $D 
whole year at ve. intereſt of 5 pounds, is a little more than 1, 1 
put leſs than 1, 104 


, _ 
— 


CCXXXI. COROLL. 3. If m is = 12, or the ſums i 


paid in, and the principal and intereſt added together ſo as to torn 
new principal, and the ſaid new principal lent out again immedug 
for another calendar month at the ſame intereſt as before; and the i 


a ＋ 2 


and a- 1 = , and conſequently E 


L 1 F. E 0 N. N. W NA Bos. | 25 


jos, by Sir Iſaac Newton's binomial cheoreth, 0 "ar is\(= 4 + 


12—T ©. Es bb 12—1 12—2 


| — cw — 2 „ — - # 1 2 — — 
þ 4 4212 "In +; 1 ; 14 2.— FI 21 1 N 2 * 3 7 
372 | CS. KN 315 . 
we lM t2 
a x re = + &. continued bp the term ** = &@'* + 
"(3 %. 0. 
13 11 UA a* B 
RN I * — _ - K — 
＋ 12 +22 3 T2XI2X12 T . Kc. 


5 1 43% 
= 55 n 
xc. continued to the term * Therefore 124 is = 
3 12 by , . 2 7 | 
5120 1155 55h _ = LLS | 
, + þ + 7 r 73245 ＋&c. continued to the term EFT 6 


herefore the ſum à will, in the courſe of the whole year, we increaſed, 


thai 

nk means of theſe twelve repeated monthly Joans, to a t ＋ _ 
ve ti 5 

* —.— ＋ &c, continued to the term eri the exceſs of which 
= 432 4a . 121 2 a” 19 


dove & + þ, (or above the quantity to which it would have increaſed in the 


11.55 4. $52 
240 T 4.32 aa Y* 


ne time by a ſingle loan for the intereſt 5,) is 
$677 20S | 
dntinved to the term _ e; in which ſeries all the terms after 


J are omitted on account of their extreme ſmallneſs in compariſon of 


hs C77; 
i1 and 
14 432 4 


— — TY —ũ— LE — 


— . — —————''3⸗ꝙ— ³Q—uEU— — — 2 ' ia ˙¹·ei-̃˙² ¹⁰² — EESES — 
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£ 4 


If 2 is 100, and 5 is 5, we ſhall have 56 = 46 and 1 
| 240 


(= 1128 __ 11x25 IXI II 11240 2 
24 100 24x 4K 28 24 * 4 . ry 


a D 8'D, S D 4 55 b* (= 85 * 125 
= 27-5) * 2, 8.5, Of 2, 3 and 432 ( 1327 100 7700 8 
£ Uh bet” e 
22 — = 55 = = ——— 
432 M* 25XGX20 | , 433 X 4X20, __ 4Z2X4X4X5 , 432x4x 
Fa 4 6 5 . D 1 bb) b EY | | . 
3 D 120 
15 432 * 16 6912 6912 69127 0.38, or 875 than one hal. 
1135 ' 556" 5 n 
penny. Therefore 3 ＋ 43208 will be equal to 2, 3.5 + oy 
8 D. : Ss D 


or 2, 3:88, or leſs than 2, 4. 80 chat the exceſs of the indereſt of 
109 pounds for a year, ariſing from theſe 12 monthly loans, at this rae 
f of intereſt, above 5 pounds, or the intereſt of the ſame ſum of money 
for the Ws time, ariſing from 5 ſingle loan of it for the whole jeu, 
8 D. ol Bf n 
9 only 2, 3. 88, or leſs than 2, 4. 


Caſe of inte- CCXXXTE COROLL. 4. If „ is = 52, or the ſum 4 is le 

reſt ns every out for only the 52d part of a year, or for one week, and then paid i 
* and, with its intereſt, immediately lent out again for another v 

and ſo on for every week throughout the whole year, we ſhall har 

m 1 HANS 70 

= RE and an- = 4, and conſequently "|, 


52 | ga ml 


Now, by Sir Iſaac Newton's binomial corn 


| 52—2 a** „ * : | 
l J. 0 5255555 ＋ &c. 5, %“, I: 1 
he 00 OR... „ 4 G18% bb 
n rh © 0s. ® me AER 
493 25 2c a** þ* 
— ＋ e 4 Lars += +4706 
h * 6 i cabs. 4254 
Kc. Therefor Ns is = 4 ＋3 1 875 PORE + &c, 


verefore the ſum a will, in the courſe of the whole year, have in- 


„ 


| 104 + &c, which exceeds 275 (or the quantity to which the 
d ſum 4 would have increaſed in the ſame time by a ſingle loan for 


bb b? | 
2 + 2 + &c. in which 


104 4 2704 as 


þ? 
ference all the terms after the ſecond term, * e on 


51 bb 
1044 


e intereſt S,) by the difference 


count of their extreme ſmallneſs in compariſon of 


_ 


4 £ a £ 


Let a be = 100, as before, and + = 5. Then will 5 be = 25, 
£ 4 1 


+ al (= gix25 31123 861R&1 8611240 
" 104X100 © 104, 4X 23  104X4 1044 
D .D | 
51x15 25⁹l DD SIE WARY © - 
26 © 36) = 29-46, or 2, 5.46; and 2704 4 
4 £ {> 54:3 
l be ( . WSNEXSNG e 
2704 x 100 X 100 2704X5XZ5X4X5X20 92704X4X20 
£ £ D D 
(25XTx WF 85X1 > B85X240 _ 85X60 
2704X4X4X5 2704X4X4 2% XK AX 4 27 Xx 4 
| D 
Mm 2 = "5X25 


2704. 


Recapitulation 
of the conclu- 
ſions obtained 


precceding Ar- 
ticles. 


in the four pounds for a year, ariſing from two ſucceſſive half-yearly loans of it 
S 


Caſe of inte- 
reſt paid at the 
end of every 
minute, or ſe- 
cond, of time, 
or rather, ot 
every in finite- 
ly ſmall por- 
tion of time. 


. 


when the ſaid loans are made for a month at a time, it is 2, 34; 
| $ D 


end o 


* 
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| 1D +», 5 5 W | | \ 5 
in ee LC PINT IS: 6 
"2704 © 27 9 = 0.473 and * 
F/ 
will be = 2, 5.46 ＋ 0.47 = 2, 5:93, or leſs than 2, 6. Conſequeny 
the exceſs of the compound - intereſt of 100 pounds for a year at 
from theſe 32 weekly loans of it, at this rate of intereſt, above . 


5 pound 
or the ſimple intereſt of the ſame ſum of money for the ſar P 


| | ſame t | 
or the intereſt ariſing. from a ſingle loan of it for the whole year, * 
S D FI Ss. D * FE 1 Ee | 


2, 5-93, or leſs than 2, 6. 125 


4 


; 


- COXRXIIT. Thus it appears that, when the intereſts:of” money; 


5 per cent. per annum, the exceſs of the compound intereſt of 19 


that intereſt, above the ſimple intereſt of it, is only 1,. 33 and the exc 
of the compound intereſt above the ſimple intereſt when the loans 


| | 3 1 75,959. 


S D 


ad: 


* 


when they are made for only a week at a time, it is about 2, 6. 
that very little advantage ariſes to the lender of a ſum of money by leni 
ing it for terms leſs than a year, or by receiving the intereſt of it at f 
end of every half-year, or quarter of year, or month, or week, inſteade 
—_— it for a whole year at once, or receiving his intereſt: only at t 
the year, | 


S #4 © * 


CCXXXIV. COROLL. 5. The mit of the magnitude to wii 
the ſum à will. increaſe in the courſe of a year by ſuppoſing the e 4%? 
tor which it is lent to be continually diminiſhed, and the number of f Ia 
to be increaſed in the ſame proportion, may be found by ſuppoſing the 
number #» (which denotes the number of thoſe terms contained in 
whole year,) to. become infinite. = for 

Now, when u is infinite, the ſeveral fractions 7 : 7 

| „ ; . „ FEA * 

m — 4 m — 5 mM 4 


— 7 14 
5 
t &c. will become equal to 2 77 &, 


2 - — 8 — 
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zue the ſubtracted numbers 1, 2, 3, 4, 5, Kc. in the ſeveral nume- 
extors of thoſe fractions will be infinitely ſmaller than the number my 


om which they are ſubtracted. Therefore. a + 1 „ (which, by Sir Iſaac 


Newton's binomial theorem, is in all caſes = 


pot. bb 14 — 


X am; X — x 
3 4 « 5. by ms + &c continued to the 
5 


Wr . NM” m m | 
in term, ) will in this caſe be = an + * 4 R „ TF X— X 


4 


ad infiritum am = amlb 5 + 


: 1.2 77 1.2.3 1.2.3.4. 


an— 5 50 A | * A 
28 + &c. ad infinitum ; and conſequently ml will in 


an—1 
* 


bb þ? 1 þ * : 
1.2.0 T 1.2.3. 44 * 1.2. 3.4. 4 


+ &c. ad infiuitum. Therefore the limit of the 


this caſe be = 4 ＋ 5 Þ 
> 3 
1.2. 3.4.3. 2. | 1 3 I EP | 
quantity to which the original ſum a may be made to increaſe in the 
pace of a year by continually diminiſhing the magnitude, and increaſing 
me number, of the parts into which the year is divided, or the periods 
| ; Ry 8 . 
for which the money is to be lent, is the ſaid ſeries 4 TÞ+ 6 T 79. 
þ? þ + 35 
17 * 1.2.3.4. 405 7 1.2.3.4. 2 + on, e ” 


bb þ* þ+ Ty 7 
[4 — 3 
T b + 2 4 1 ＋ 2 2 ＋ 2 Trg: 


+ &c. ad -infinitum; 


and 
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and the exceſs of the ſaid limit above @ +6, or the quantity to wii 
the ſaid ſum @ would have increaſed in the ſame time by 3 Gogh 
loan of it at the intereſt 5 for the whole year, is = the 


2 þe 'N „ 
24 2.3. aa T T3607 2.3.45 a* ＋ K. infinitum, QE. 
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9 
Now let @ (as before) be = 100, and 3 
bb bxb 4 148.3 
24 be (= Ts © 63H 8*2' © 
D 
1200 „ WE. i 
= =>" = 30 = 2, 6 3 and 2.3. will be 
FF D 2 
I I I I 
* Jx20 © 26 * © 805 550 "x 
55 b 5 ol 32 
2.3. 44 * 2. 3. aa * x20 © 2.3. 44 8 
þ* 2 b 
and 2.3.4.5. 4 will de (= 2. 3.4. 4* 2 2 2.3.4. a 1 5x20 in 
D D = 
. I I 4 
— 2.3-4-8* * Too © 160 * 100) © T6000 2 
3 þ+ hs ta 
ſeries 24 + 2. 3. aa 14 2.3.4. a As 2.3.4.5. a* 
- D D .D le 
I I I D D 
( +> + i + ima +& = 30 + o ee, 
33 | | | Vial 
D . D S D * 
+ 0.006,250 ＋ 0.000,062 ＋ &. = 30. 506, 312) = 2, 6. 306,31 ep 
8 D D 8 . 6316 Ui 
or 2, 64 To 0,006,312, or 2, 64 together wit 880.500 Pam 8 0 


158 part, of a penny. Therefore the limit of the exceſs of the ſun 

to which it is poſſible to increaſe the ſum of 100 pounds in the ſpace of: 
year by lending it at the intereſt of 5 per cent. per annum for very ſmall 
portions of a year, aboye 105 pounds, or the ſum to which it will *. 


What 
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the ſame time by a ſingle loan of it for the whole year at the ſame rate 
a intereſt, is only two ſhillings, and ſixpence, half - penny, together with 
r 158 part of a penny. QE I | 


From this and the. preceeding articles we may conclude that the 
1yznrages that may be made by lending money for very ſmall portions- 
{ 2 year, inſtead of lending it for a year, or half a year, at a time, are- 
 yery ſmall as not to be worth. attending to, 


of 


M 
1 ; | — 
„ell anale between the foregoing limit of the increaſe of @ 
ſum of money at compound intereſt, in the courſe of a year, and 4 
bh certain ordinate of- a logarithmick curve. | | 
6 


CCXYXV. Let the ſum @ be repreſented by the fubtangent of 
xr logarithmick curve; and let an ordinate to the axis of the ſaid curve 
drawn that ſhall: be equal to the ſubtangent of it; which, from the 
ture of the laid curve, (which admits of ordinates of all poſſible 
zznitudes,) is always poſſible: and from the bottom of the ſaid ordi- 
te, (or the point in which it touches the axis of the curve,) and on 
it fide of the curve on which the ordinates increaſe, let a portion of 
ſaid axis be taken that ſhall bear the ſame proportion to the ſaid 
nate, (or to the ſubtangent of the curve,) as 5, (the intereſt of the 
mea for a year, when lent at once for the whole year,) bears to the 
d ſum à itſelf; and at the extremity of the faid portion, or abſciſs, 
ne axis, let another ordinate be etected; which, it is evident, will 
greater than the former ordinate, or than the ſubtangent. Then will 
lad ſecond, or greater, ordinate repreſent, or be proportional to, . 
PE bb: þ* þ* BAS i 

— 2 ＋ Tx Tr 2.3. aa T 2.3.4. a 2 3.4.5. 4 11 Kee, - 


infaitum , or the ſaid firſt, or leſſer ordinate, - (which is equal to the 
tungent,) the ſaid abſciſs of the axis intercepted between the two 
nates, and the ſaid greater ordinate, will bear to each other the 
© proportions, reſpectively, as the original ſum 2, the ſum þ (which 
ie intereſt of a for one year, when lent out at once for the whole 
0 5 he f R 7 bh * 345 8 355 | 


ſum | | 
f. ad infinitum, or the limit of the quantity to which the ſum 4 
ſmall be made to increaſe in the ſame ſpace of one year by lending it 
crcale compound intereſt for very ſhort terms. | 


For 


— 


—— — —— — — — 2 — ͥ́ꝗ— ” 


| 22 * | , 135 
74 71 * aa rr W 2.3.4.5. a T &c. ad initio 
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For it is ſhewn in my Elements of Plane Trigonometry, . An; 
ge 470, that, if @ be the ſubtangent of a logarithmick curve, J 
a and a & be two ordinates to the axis of the ſaid curve, and 2 f 
abſciſs of the axis intercepted between the ſaid ordinates, the Cifferency 


x, of the ſaid ordinates will be equal to the ſeries z + ; + 
4 | 25 | | oy 2.3.4 
8 | 


2:34.87 2:3:4.5,a% A &c. ad infinitum. Conſequently ;+, 


or the greater of the ſaid two ordinates, will be equal to the {rp 


2 2¹ | þ bl 


Therefore, if we denote the ſaid abſciſs of the axis by the letter b inſtead 


MS. Þ:; 
— 


2.3.04 
þ+ —— 1 
85 2.3.4. 0 T 2.3-4.5.4* e e «orga... wa 


N. B. This analogy between the foregoing limit of the increaſe d 
the ſum à in the courſe of a year, by being lent out for ſhort perich 
at compound intereſt, and the ordinate of a logarithmick curve, ha 
ſomething in it that is pleaſing and amuſing to the imagination: and 
therefore I thought the reader might be glad to ſee it ſtated in this place 
though I do not know of any practical uſe in the doctrine of annuitis 
to which it can be applied. See upon this ſubje& Dr. Keil's tract a 
Logarithms, at the end of Commandine's edition of Euclid's Element 
printed at Oxford in the year 1747, page 71. 


Of the foregoing infinite ſeries, obtained for the limit of the incu 
of the ſum a at compound intereſt, when b denotes the fample inter 
of it for a greater, or leſſer, term than one year. 


CCXXXVI. In Art. 227 and all the following articles we hat 
ſuppoſed h to be the intereſt of the ſum à for a ſingle year, becauſe ti 
is the moſt common way of eſtimating, or denominating, the intereſt d 
money. But the reaſonings uſed in thoſe articles will be equally jult and 
the concluſions obtained in them will be equally true, it + be made 8 
denote the intereſt of à for any other given time, either greater or l 


than a year; as, for example, if 4 be made to denote the intereſt a 6 


or et 


— 
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ver be the lengt of the term for which the money is lent, or whatever . pra 

the magnitude of the” intereſt! 5, that the limit of the quantity to er de * 

thich the original ſum @ may be made to increaſe, (in the ſame time proportion of 

\ which the intereſt & becomes due,) by lending it at compound intereft the intereſt 4 

great number of very ſhort terms, is equal to the foregoing ſeries ex original 
52 f .* een e 3 9 | 4 


bb 2 12 ha 
+b+ 24 172 225 2.3.4. T 2.3.4.5. 4 ＋ &c. ad infinitum. 


or 4 


* 


dae of theſe caſes ſeems more curious than the reſt, namely, that in Caſe of the 
hich the intereſt þ, which is to be paid for the original ſum à at the end 8 of þ 
+ the term for which it is lent, is equal to the ſaid ſum à itſelf, as, far © 

cample, if the ſum @ were to be: lent for a term of 20 years, and were 

en to be repaid with an intereſt equal to itſelf; which, it is evident, 

ould be by no means a hard or unreaſonable agreement. Now in this 


- 0 


Wn RP: 12th Ä 
ale the foregoing ſeries 1 LET Tien Tor: 5.4* 
— 2 | 2: * == 20 N 4 4 


L &c, ad infinilum ik become equal to a-Þa TS + 


2.3. 44 
* a 8 4 OR ee Pp ho 
2.3.4. 4 2.3.4.5. 4 * Ker. as ten n . uy 3 


| TT + = + &c. ad infinitum = a x the ſeries 15 1 +> 

I = 1 440 | ANY E- * 

Y TIT F 2-345 + &c. ad 3 hd. 2.718,281,828, 

59,036, &c. Therefore, if the intereſt due for the ſum à for any given The value of 
me were equal to the ſaid ſum. irſelf, inſtead of being only a 20th, the faid ſeries 
Ir 25th, part of it, (as is moſt commonly the caſe, when money is lent ® * 
day for a year,) the limit of the quantity to which the ſaid ſum might 

de made to increaſe in the ſame ſpace of time by improving it at com- 

pound intereſt by means of very frequent payments of the intereſt and 

mmediate renewals af the loan of bath principal and intereſt, would be 

qual to 2.718, 281, 828, 459, 036, &c. times, or leſs than three times, 

he original ſum 4. 


CCXXXVII. The computation of the terms of the ſeries A computati: 
. i ] on of the valug 
„ N of the {aid ſe- 
9 2.3 2.3.4 2.3.45 | | caſe I 
"gong number 2.7 18, 281,828,459, 036, may be performed as follows. places of fiz 


＋ &c. ſo far as to obtain the 


— —ͤ ——— 4 — — 


- — 


my — —— ˙ w Ä — BgRJAR 8 


427 The Principles of the Doctrine of 


Let the capital letters A, B, C, D, E, F, G, . 
be put for the ſeveral terms of the ſaid ſeries, as they ariſe; þ 


4 , and 5 Gali be = 5, nd © -S. 


2? W 
I I 
D ſhall be = 2.3 and E ſhall be = 2.3 we and F ſhall he 2 
. 7 * and ſo on of the following terms. Then, from the lay of & 
continuation of the terms of this ſeries, it is evident that D will " 
o E 
7? and Z will be = 2. and F will be = G2 and G will be = =; 
and ZH will be = 5, and 7 will be = 2 and k vill be = - 
and L will be = = and A will be = 1 and & vil be = 
. O 
and O will be = ay and. P will be = 7 and 25 will be = . 
and R will be S, and $ will be = = We ſhall 1 have 
A = 1 = 1.000,000,000,000,000 z 


and B = 1. = 1,000,000,000,000,000 * 
I 7 | . 
and C = 2 = +$500,000,000,000,000 z. 
0 . 
and A = 7 = 166, 666,666,666, 666 
and E = ye = 041, 666, 666,666,666; 
and F = 7 = 008, 333,333˙333,333 
F 
and G = 27 = .001,388,888,888,888;. 
and H i = 7 . 000, 198, 412, 698, 4123 
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H ; 8 
and I n = .000,024,801,587,301z 
. and K =. 9 * 7 1,9223 
| and L = 10 = 000, 000, 273, 573,192; 171% 
x | N i 
| and M = = = 4,000,000,025,052,108;_ 
* and M = © = 4.000,000,002,087,075z 
F th ESI os 3 '. 
= and O = 13 = ooo, ooo, ooo, 160, 390 | 
0 | | 5 
* and P = T4 = ooo, ooo, ooo, 11,470; 
NM WE 
* and Q, = 17 ooo, ooo, ooo, ooo, 764; : 
2 and R = Z = ,000,000,000,000,047 z 
i 
We and 8 = 17 = oo, ooo, ooo, ooo, ooz. 


2.718,281,828,459,036. | 


N. B. The proportion of this number, 2.718,281,828,459,036, &c. 
„ is what Mr. Cotes calls the ratio modularis, being the ratio, or 
portion, of two ordinates to the axis of a logarithmick curve drawn 
gh the extremities of an abſciſs of the axis equal to the ſubtangent 
the curve, or that ratio of which the ſubtangent of a logarithmick 
e, and, in general, in any other ſyſtem of the meaſures of ratios, 
nodulus of the ſyſtem, is the meaſure. | | 


CCXXXVHI, If the ſum @ be ſuppoſed to be lent for ſo long a term Of the value 
years before its intereſt 4 is to be paid, that the ſaid intereſt ſhall of the == 


ing ſeries 


greater than the principal, it is evident that the literal parts of the the intereſt 5 


F140 3b 41 5 is greater than 
u of the foregoing ſeries a + 4+ 2 "FW 228 


Nu 2 825 2.3.4˙5· 4 


— 


- 
- 
, , 
— — — — — - — 
ũ—Q— ſ — i . — 5 
w = * - . 
_ > #. 


Ka 
= 
1 + 

| 0 

i 

U 

7 


— — - py . — — — 
N— ò——— ———— —— — — — >_< — 


— 


he <2” 


_ — — —ͤ—e—j — 
* 


The ſaid ſeries 
will inthis caſe 
diverge in its lp: SEV. ; ; ' * 
firlt terms, but proportion in which the intereſt & may exceed the original ſum 2, thou 
afterwards 

converge inall 
the remaining 


terms. 


+ 


, denote the numeral parts of theſe terms, to wit, I, Is. 2 2.3 Ja 


Art. 237,) of the ſeries” 44 + BU. . —5— 12 
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þ* bb .þ* i by 5 hr 


2.3.4.5. 47 a? aa 4 2 
will continually increaſe. And hence it may ſeem, perhaps, at firſt 6, 
that the terms of the ſeries will in theſe caſes continually diverge, ul 
that conſequently their ſum, or the ſeries itſclf, will become infa 
great, and therefore will not exhibit truely the value of the aforeſaid ling! 
But, if we conlider the matter with a little attention, we ſhall pere 
that the ſeries muſt. in all. caſes be. a converging one, whatever be 


4 


+ &c. ad infinitum, to wit, 4, b, 


if 


the convergency will not, in theſe caſes, begin from the firſt term 4 


it does when the intereſt & is leſs than 42. For, as, upon this ſuppoſie 


| | bh * b* bs 
the litera-parts of the terms, to wit, a, þ, =» % 7 72, Ke. 


diverge, or increaſe, continually in the ſame given proportion of þ u. 
and the numeral parts of the third; fourth, fifth, ſixth, and other fol 


re HOT I | f 
2 4% f s 1 do, in all caſes, dect 


in proportions which are continually and indefinitely increaſing, tow 
in the proportions. of 2 to t, 3 to-1, 4 to 1, and ſo on, it is evide 
that the proportion of the numeral parts of two contiguous terms in d 
leries (in which the latter of the ſaid numeral parts will be leſs than 
former of them,) muſt always, in ſome part or other of the ſeries, becon 
greater than the proportion of the literal parts of the ſame term, 
which the latter of the ſaid ſiteral parts will be greater than the fon 
of them,) and conſequently that the latter of the ſaid two contigu 
terms will, upon the whole, be leſs than the former- of them. And ui 
the terms in which this happens all the following terms of the lerics 
continually decreaſe in a greater and greater proportion. Thus, | 


ing terms, to wit, 


example, if þ is = 104; the firſt ten terms of · the ſeries 4 b+ 
a þ3 | | ry | 33 . ; ais. 
18 2. 3. aa ＋ 2.3.4. a * 2.3.45. 4 


+ &c. ad infiuitim, or (i 


I I I ounc 


7 N. &c. by the capital letters A. B. C. D, E, F. Kc. 5 


2.3.4.5 | | 
CB Db? Eb. 
3 


mee oo et e CO 
of - — © <4 4s (++. 
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1 % 2 Nibenoice Sni za ill Bb. CD83. 
-q vc, ad infitum, ot of the ſeries 4 +85, . = , * 
i... FN +55 1 HW... ..1Þ 2 „ EA 
745 T 547 64 ＋ Fer 847 Te T 100 104” 1140 
1 2 Ny'* off A Nam ung 
LAS ers Fo. 4 ill diverge, or increaſe * beouuſe the 
l | (RES: 033, 10 21 


portion of 5 to wo or of 0 tot, (in ;which-c< the- litenal part jo; {Mig 
n exceeds the literal part of the term that immediately preceeds it,) 
greater than the proportions of 2 to t, 3 to 1; 4 to 1, 5 to 1, 
01, 7to1;"8to 1, and g to t, in which the numeral parts of third, 
urth, fifth, ſixth, ſeventh, eighth, ninth, and tenth terms are exceeded 


n the numeral Panta of the terms that immediately Perce pr dus. 
38 1 31. JÞ123:01 Th yr ne 
be cleventh- term 72 will not be greater than ther ten term⸗ 
3 . 3 
1 but exactly. 8 to it, being equal to (x TY" Jo 9 * — 
9.5 454 $4 Fs; a” ft [IC 9. i N 7 
„. „ e e f 4 WWD 
1 104 94 104 9a 10 2 94“ 10 
10 3 Tb? ke 10 D It Arent 2 | * M0 We. ak ad Yog” , 
7 =} 9a* X T0? which is = 9 * and the | twelftlr term 
* K h'® þ* 
ee will be leſs than the eleventh term . veing 17 X rræ 
K 31 „urn s wh An! &K3˙ * . Fuer | x 
— X 1 — — 5 YE IM = X I 25 
e 10 a 112 10a 114 10a? 11 
dus, . I 10 X39 
1 1 1 ANN- To dee e en 
150 120 41) 
15 in the Pfaff of 10 to 11. And i in like mae it will be 
r 
3 2978 7214 12 1 
bund, chat the thirteenth term r is Jeſs than this twelfih term» 


12 
31 
e in the proportion heck 10 to 125 and that the fourteenth term 


5*˙* NA 4585 N 
Fray is leſs than the thirteenth term r 1297 


d 13, and that every, following term is leſs than the. term that imme 
Net oe 13 wits Jt diately 


in the Proportion of 10 


— 
— — — m — 
— a — — = 


— — — —— 
=_ — 
ma "1 = " 
n * — ̃² ˙ — -!Ä —˙ A 


any more with the perplexing, but not very important, con 


— 3 _ 
—— — — 
3 „ „ 2 —— — — - 
— — — —— 
— —— 4 - * 4 
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diately preceeds it in the increaſing proportions of 10 to I4, 10 to 1g 


10 to 16, and 10 to eyery following higher number whatſoever," 80 1 
5 \ 18 | Kþ*'® | ; ks - , TY 
from the eleventh term — the foregoing ſeries will be 2 COnvergng 


ſeries. And the ſame convergency mult take place, (though farther fn 
the beginning of the ſeries,) if we ſhould ſuppoſe the intereſt þ to c 
the original ſum. .in.the proportion of ten thouſand to one, or any ov 
and greater proportion, how great ſoever, inſtead of 8 only is 

that the ſaid (cr 


the proportion of 10 to 1. We: may therefore conclude 
1 il 5* une FE] 
+4 T2 ＋ 2.3.22 Tt 2.3.4.8" 2345.0 ＋ &c. ad iu 


to which the original ſum a. may be made to increaſe by compound interel, 


in the ſame time as at ſimple intereſt it increaſes to a , whatever hy 
the proportion of the intereſt .þ to the {aid original ſum 42. 


But it is now time to return from this digreſlion,, ing the 
increaſe of money at compound intereſt, ta the conſideration o the 
vue of annuities depending upon lives, which is the ' principal lube 

f this tract. | „ ne 


T End of the inquiry concerning the increaſe of a ſum of mb hoy by am 
compound iniergil ... 


Concerning remote life-annuities, that are to commence at the dum 
9 31 of. 30 years. | 1 


CCXXXIX. Now the next thing I propoſe to enter upen, cor 
cerning this ſubje& of Life-annuities, is * computation of the values 
of certain remote life-annuities, which ſeem. to deſerve particular cot- 
ſideration: I mean life-annuities that are to commence at the diſtance 
of 30 years, or whereof the firſt payments are to be made at the end 
of 31 yearsz—1 ſay, at the end of 31 years, ' and not at che end & 
30 years and a half, becauſe I ſhall now return to the ſuppoſition that 
has been made throughout all the former part of this book, as far u 
Art. 200, + that the payments of annuities are to be made only at the 
end , of every year,” and fall not trouble either my reader or my{l 
fiderarion & 
the difference between the vaſues of annuities, paid yearly, and anntidte 
paid half-yearly. Now theſe particular remote life-annuitres, which ate 
to take place at the diſtance of 30 years, ſeem to me to be more mere 
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Co bh the diſtance of 20, or 2 or 35; or 40, years,) becauſe I bably De. 
'nceive that it would be a very uſeful and convenient meaſure, both vſeful publick 
„the Publick, and the individuals whom it would concern, if the = x9" ul 
uliament were to eſtabliſh ſuch” annuities, which the people ſhould be to eſtabliſh 
liberty to purchaſe at their full and proper values according to the ſuch remote 
veral ages of the purchaſers. -' For, as t Parliament has, within theſe liſe · annuities : 
w years paſt, thought fit to eſtabliſh annuities for-a term of 30 years 

tain, it ſeems reaſonable to ſuppoſe that it would be a great ſatiſ- 
gion to the younger part of the proprietors of thoſe annuities to be 
le, for a moderate ſum of money, (ſuch as about two years annuity,) 
 purchale an additional intereſt in them for their own lives, and thereby 

rid themſelves : of the . uneaſy apprehenſion, that, without living to an Ut 
commonly great old age, they might poſſibly outlive the income that , 
ports them, If this objection to theſe annuities for 30 years were 

moved, by- eſtabliſhing ſuch additional life-annuities as have been juſt- 
mentioned, it would probably induce more people to become pur- 
Mets of them, and ——— would tend to enhance their value, 
enable the Government to get a better price for them. And thus 
n the Government and the individuals who, ſhould purchaſe theſe 
years annuities, or any other annuities for the f me term that may 

hereafter created, would find their account in the eſtabliſhmeat % 
e laid additional remote life-annuities, Net. 


KK F Fre 


K 


=, 


Nor would the eſtabliſhment of ſuch remote life-annuities retard, in 5 
yy conſiderable degree, the diminution of the national debt ariſing from 

t expiration of the-, annuities for. 30 years; becauſe it is almoſt certain 

much the greater. part of the proprietors of thoſe annuities, will be 

id before the expiration of the ſaid term of 30 years; and of the few 

at will live beyond it, and who conſequently might, if they had become 

chalers of theſe additional life-annuities, continue to enjoy their 
IpcCtive annuities beyond it, much the greater part will die in the 

urle of the next ten or fifteen years: and it muſt alſo be remembered 

it they will have paid to the rament a full and fair price for the 

« prolongation of their faid annuities during the time they do enjoy x 
m. \ 


i kor theſe reaſons Iam inclined to think that the meaſure of eſta- 
11 ſhing ſuch a ſet of remote liſe-annuities is not liable to any objection 

1 that of the difficulty (as it may be ſuppoſed) of 1 aſcertaining . 
ces r ſeveral values according to the Leer agen of the perſons, who fhall - 


chate them. But this difficulty is a ſmall one, and may be eafily 
oved by computing a few tables of thoſe values according to the 
received and cuſtomary rates of intereſt at which money is at this 


22 manner N The values of remote ife-annvities may be either compu 
te meas in the mahner_explained' above in Problem" II, Coroll, 3, An 3 
theſe remote Page 33, without any reference to the values of immediate life-annuig 


Jite-annuities, for the lives of perſons of the ages at which the remote annuities ar 


A method,of CcxII. Let K be the value ſought of an annuity of one pound 


deriving them 
from the va- 


lues of imme- payment of it ſhall become due at the end of m1 years) in ck 


diate life-an- 


nuities con- f ; f 
tained in the 18 tO continue during the whole remainder of the ſaid perſon $ | 


foregoing ta- 


les jn Ar And let 1 be the value of an immediate annuity of one pound a, 


201, 


221, 222, &c. 


232. 


* 
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time (July 178 1% borrowed by the Government, and will, probih 
borrowed by them when the bleſſing of peace ſhall be reſtored to uz. l | 
with this view I have procuted the four following tables of the valued 
ſuch remote Jife-annuities to be cumputed from. Monſieur de Parciew 


„ 


table of the probabilities of the duration of human life, upon ſuppoks 
that the intereſt of money is 5 per cent. 41 per cent. Per cent. 
31 per cent. It does not ſeem, likely that Government ſhould be a 
to borrow money at a lower e than 3 per cent, for many yy 
30 come, even though ,peace ſhould be. ſpeedily, reveſtabliſhed, 


= 
- 


% 


take place; or they may be derived from the values of thoſe immedi 
Iife- annuities by an eaſy operation or two of multiplication and divif 
And, as the values of thoſe immediate life:annuities have been alen 
compured, and are contained in the foregoing tables, I conceive 
latter method of obtaining the values of the ſaid remote annvitie 
be upon the whole the moſt convenient, This method may be explin 
in the manner following. N 


19 


L 


year, that is to commence at the end of m years, (or ſo that the | 


perſon who is now of the age of N years ſhall be then alive, and wii 


7 
for the life of .a perſon of the age of N years. Let P be 
number of perſons repreſented in Monſieur de Parcieux's table of 't 
probabilities of the duration of human life, as being alive at the | 
of N years, and F the number of perſons repreſented” there 4 

at the age of Nm years, and F* the number living at the gf 
N+4m—+1 years, and F** the number living at the age of NF» 
years, and F'*', Fiv, Fr, Fvi, Fvi, &c. the numbers living * } 
ages of Vu - years, N+m+4 years, Nm years, N. 


* 


. 
3 
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Vu years, &c. reſpeQively, Then, Art. 86, we n have 


L 

ET F 1 12 1 1 
= X x the ſeries — 121 + — 2. | A Þ+ = an * 
&e, continued to as end of the ak of probabilities Abd: becauſe 
F, P's Fin Fx, Fri, Fvn, &c. in this notation are reſpectively 
"al to Pe, Pai, Pun, Patin, Pe fir, Per, Pm4vi, Pow, 


a 2 
ein the notation uſed in Art. go, page gg, we ſhall have R (which, 


£ | 

. . T ; __- Pmb+1 P 4 111 
y that article, 1s = P X the ſeries 72 33 FF 
42 REA +v Pu- Pubkvwn 

7 1 1 +5 Fm +6 + ym + 7 + &c, WE | to the 


7 z 
d of the table of probabilities,) = 5 X the ſeries r . 1 


ed Fiv Fer Fit | 3 
2 T +553 TN rr Þ+ &c, continued 


he cad of the table of probabilities, = 


＋ += += += += 


&c. continued to 


n L £ 
af the table of probabilities, = 1 * — X * - X the 
wi F. Lat * Fiv Fu Fra _ 
's es — ”=— * 5 += T I + 1 
£ 
del e the end of the table of probebilicics, = F X 
F 
a * — x z that is, the value of the remote annuity of one 


und, that is to take place at the end of m years, in caſe a perſon 
„ now of the age of N years ſhall be then alive, and which is 

continue during the whole remainder of the faid perſon's life, is equal 
k Oo 60 
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4 1 1 


to the product that ariſes by multiplying V, (or the value of un imm 
diate annuity of one pound a year for the life of à perſon of * 
of NM years, ) firſt into the fraction 2 and then into the fra 


F. QE. | 13 
5 Q | e 


rde N ö enn 7 ; n rissen 

CCXLII. Thus, for example, if it is required to find the value g 
a remote annuity. of one pound a year for the life of a perſon of the 
age of 10 years, to commence at the diſtance of 30 years, or when th 
faid annuitant ſhall be 40 years of age, or ſo that the firſt payment at 
it ſhall become due at the end of 31 years, or when the {aid annuitant ful 
be 41 years old, the intereſt of money being 34 per cent. we mut pro 
ceed in the manner following. 


In the fiſt; place we muſt look out in the foregoing tables, (Table XV 


224,) the. value, J. bf an immediate annuity of one pound 2 year 
9 of a petſon of the age of (VN m, or 10 30, or) poets, 
£ 
which we ſhall fiad to be 16. 104,342. or ING. 


Secondly, ſince the. intereſt of money is ſuppoſed to · be 34 per cent 


1 


{ "#4 py * a 5 | 6 | * 1 1 
we hall. have 1 = 1.035, ng — —— 0.966,18 3, and * 


1 


576 0.36, 258 3: as. appears, by Mr. Smart's ſecond table of compouil 


intereſt, pages 60 and 62. | (He 
And, laſtly, . it appears from Monſieur de Parcieux's table of the 
probabilities of the duration of human life,. that P, or rhe number 
perſons living at the age of (N, or) 10 years; out of an, original numbe 
of 1000 Iiving at the age of 3 years, is 880, and that F, or the num: 
of, perſons living at the age of. (Nu, or 10 ＋ 3p, or) 49 years, at 
of the ſame original number, is 657. | | N 


* 


4 en * 190 . 1 4 1 — — * 
4 15 * * MF P N * 15 , 7. 1 do 
ts £ 4 2 6 6 4 
0. 356,278 x 16.104, 342 (= Er DS Xx 16,104,542 = 0.265,99 
/ E 4 


X 16.104 
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f am — * 
—_— — — — — — — ——W—²³ — © — = wa a 


L 104.542) — 4-28 3,095 3 of the preſent” value of 2 remote nnuity 
one pound a year for the life\of a perſdis A the age of 10years, that 
sto commence at the end of 30 yeats, or when the annuitant ſhall be 40 
ears of age, or ſo that the firſt payment of it ſhall becom due at the end 
F 31 fears Or when the ſaid annuitant ſhalſ be gt years old - upon a ſup- 
oftion that the intereſt of money is 34 per cent. is 4. 283,696, or 41. ge. 
or ſomewhat more than four years and quartet᷑'s fit. QE 1. 


, . 'F Deen 4V > 
contained 


the four following tables have been computed. | 


L 


i 


T 4 B'Ljiz Why. | 

| | dns r 
maining the values of A remote annuity F one pound a year for the 
lves of perfons of the ſeveral ages of 3 years, 4 years," 5, years, 


is to commence. only at the end of 30 years » Or wherebf the ' firſt pay 
ment is to be received at the, end of 3x years, after the time of pur- 
chafing it; computed from Monſieur de Parcitux's table of the pro- 
babilities of the duration of human life, upon a ſuppoſition that the 


and every following number of years 1p to'63* years incliſtveh, that 


een. intereſt of money is 34 per cent. 
* © TT e 
= | ears Values of a remote _ Nears Values of a remote | 
life-annuity of one life-annuity of one | 
| pound a year, that of | Pound a year, that 
is do commence at Age. | is to commence at 
2 the end of 30 years, | 8 the end of 30 years. 
4.444.037 16 | 3-748,438 
| 4-4834991 ' 3.653, 162 
4.487,81 | 18 3.585,26 
47 0977) 19 3.455,031 
4 440,391 20 3-3522495 | 
 4+397»007 1 3251937 
4.346,45 m | 22 3.149,313 
4.283,69 23 3.044937 
4.208, 738 24 2.938, 658 | 
4.121,688 25 2.830,830 | 
4.032, 235 26 2.721,424 
3.940, 261 27 2.610, 440 
3-845,704 28 2.498,339 


- as 


— h —— ——— — — 
— — 
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Years | 2 of aremote || Tears 
. E-annu one 
e 
Age, is to commence at Age. | 
the endof 30 years. | the end of 30 years. 

| 2 14 
29 2.385, 10 [ 47 - ©.453,064 

30 2.270,49 J 48 o. 383,586 
30 2.136,38 || 49 0.320,94 
1 2.038,874 |} 50 0. 264,962 
9 1.92 1,611 {|| 51 0.216,020 
34 1.803,961 52  ©.173,893. 
38 1.08, 8 36 53 0.137,12 
136 1. 567,839 || 54 o. 106, 163 
| 37 1.450, 584 53 0.079, 874 
38 1.332,77 56 0.058,249. 
39 E-217,431 57 O. 041, 158 
40 1.106, 337 58 0.027, 702 

41 0. 996,861 || 59 o. 017,798 
42 o. 892,829 ||. 60 o. 0 10, 133 
| 43 . 0.793,643 [ 61 0.005,251 
| 44 0.699,71799 || 62 2,002,352 | 
| 45 0-611,500 63 0.000,813 

46 0.528,105 | 64 o. ooo, ooo. 


TABL! 
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T AB L E XV. 


ntaining the values of a remote annuity of one pound a year for the 
lives of perſons of tbe ſeveral ages of 3 years, "4 years, 5 years, 
and every following number of years up to 63 years incluſtvely, that 
is to commence only at the end of 30 years, or whereof the fg 
payment is to be received at the end of 31 years, after the time 
of purchaſing it : computed from Monfieur de Parcieux's table of 
the probabilities of the duration of buman life, n a fuppoſiti on 
that the intereſt of money 1s 4 per cent, 


of 


Yrs 1 Values of a remote || Years 1 Values of a remote I Tiars 1 Values als remote 
life annuity of ane [| life- annuity of one lift-annuity of one 
7 pound a year, that f pound a year, that | f pound a year, that | 
dre, i; to commence at || Age. i to commence at Age, | #s to. commence at 
the end of 30 years. the end of 30 years. | | the end of — 
£ "FRE" om 
3 3-587,85 2.427494 ff 45 | 0-517,24 
4 3.623, 63 2.341, 0 46 0.447, 80 
5 3.630,32 2.253,22 [ 47 [0.383,98 
6 3.621,19 2.163,84 , 48 [0.325,40 
7 3-599»31 2.073,38 If 49 8.272,51 if 
8 | 3-567,87 1.98, [5 '| '0.225,18 
9 3.5 30, 60 1.889,02 51 [0.183,76 | 
10 3.483,36 1.795,12 [ 52 | 0.148,06 | | 
11 3.426, 10 1, 700, 08 53 f 0.119,20 | | 
2 3.338,97 4.60431 || 54 | 0.990, 57 | 
13 3.289,62 1.80), 8 55 0.068, 20 | 
14 3.218,16 5.'|  1.410,77 56 0.049,79 | 
15 3.144,42 41.313 ,5 57 6.033, 1 | 
10 3.0068, 30 Y, 216,6 58 0.023,72 þ| 
17 2.993,65 119, 08 59 0.0 14,98 
| 18 2.916,67 1 9 60 o. 008, 69 1 
23 I 2.837,63 o. 930, 14 || Ot 0.004, 1 | 
20 2.736,45 0.8 39,7 62 } 0.002,009 | | 
Ul 2.676,12 o. 732,89 [ 63 © | 0.000,700 
22 2.895,36 o. 669,94 || 64 o. Oo, coo 
23 2.512,24 0.591,26 1 Nee vi | 


—} — 
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Containing the values a remote. anmuty of one pound ai 3460 fr 4 

| N. of. perſons of , #64 — — 80 "Years, 4 gear 5. yur. 

and every, Jolleing, number. of . years. uh to, 63 '3#0ans; indy, 

that is 1 commence. guly kf the end e, 30 gear en uber il 

. payment . 15 10 be need at the end of 31 Yyeats;.. after il; 

time of. purchaſing. it compuled fram Monfieur de Partieux's ul 

of the robbie of heron of man L. ha e. 
that the intereſt of wan; ig 41 ber cent. 


—— _—.., — 


* 2 . 4 —_— T— —v— —— 


— _— tt — 


9 — — 
. 7 


Tar. 715 2 remate || Tears | Wed of a 2 [! 
. e-anniuty of one | 2 on- 
— 117 | 1 7 that 1 s, y | E that | 
Age. | is to commence.at || A. te compence, at. 
| the ond of 30 ears 401 | 2. throng Yo year. 
| ——- \ bee — — — 
Fr * "fl | 3 
3 2:907»57 || 24; 2.009, 13 48 ie 4 
1 4 20.939,17 25. | = 46 1 - 
5 | 2:947>25 26 1.869, 12 475 0.323, - 
KB 3S4 194 " 942,54 27 1797, 02 48 0.847 - , 
7 * 2. 927,52. = 28 y -1.723,83- | 49 0.23 4,62 0 
8 |  2-99473. || 29 1.649,54 [50 ( 0.19156: f 
9 2.877,17. 30 | 1.57414 51 0. 15½6 Wi: 
[10 2.841447 || 31 1.497, 61. 52 0.126,19 
111 2.797,56 32 1.419,93 33 0.099,93 . 
4 1.34775 33, Pe 1360.4 5 54 0.0/7,33 2 
13 2.691,56 36 {| 1.263, 26 53 0.050,79 4 
14 2.633,79 35 1.18, 30 - ot 0.042, 60 | |} 
LY 2.578,05 36 [1.102,01 57 J 0.030, 15 . 
116 2.518,24 37 | 1.021, 84 58 | - 0.020,34 - 
| "7 - 2.459453 38 0. 940,89 39 0012,86 0 
18 2.398,78 39 o. 861,31 60 0.005,40 ; 
19 2.336,23 49 . 78g, 67 61 6003, 88 
20 2.271,78 41 [0.705,23 62 [ 0.091473 
21 2.208,42 42 [0.635,62 63 | 10,000,604 
22 2.143,56 43. 0.566, 16 64 [co. oco, ooo 
1,23 2.077, 16 + O. 500, 17 


( 


ö 
; 
5 
2 
2 
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6 
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naining the values of a reno annuity of one pound a year for the 
lives of perſons of the ſeveral ages of 3 years, 4 years, 5 years, 


and very fallowidnx number of years up 


tb 63 year, influfroely, 


that is to commence at the end of zo years, or whereof the firſt 
payment is to be received at OOO of 31 years, after the time of 


CE ®S+S + 


— 


the intereſt of money 15 5 cent. 
n ; 

a — e. — — — —— TE On 
Values of a remote || Years I Values I a remote | Years | Values of a rembte { 
life annuity of * one ;  lift-atnuity of one | | ife-artuity of "one 
hund a ytan tt An pound a year, thai =| 1; * ponhd d year, tha: 
is to commence- dar ee e dig re ne e | BCE |. #4 fbrocominencd on | 
endl Were re act the N ee, bo | 2 E 

E 1 Lern = 0 Bernd r. T @ 119571? "rp" 
2.364,81 . 666 A © why | $a bs | 
1 2 393,0 ＋ -þ 1 1. 610, 16 3 4 : 0.322,03 By 
5 | 2:400,38" . 26 nog e, 47 9.276,64 
r Ro Goofy $2-od en 344i 
2.386,90 28 % 1-4 20% 40 9.18708 
g 2.372,39 55 GLUE 3 7 30 9.163,18 5 
1 .. 
0 2.324,88 3 1.251,42 52 0.10%, 63 
1 2.291, % . g@ P 1.78 %80 33 [0086,33 
2 2.250,48 33. 51. 143.40 54 0.066, o8 
3 2.208,88 34 1.038,21 55 o. 049, 8 5 
< 2.164,67 g P 0 56 [0.036,46 | 
5 | 2-119,27 36 [2.225,83 || 57 | , 092583 | 
2.072,10 - #+- 37 9.859,37 58 5 0.017543 |. 
| 2.025374 [ 3&4. 9.79. 10 [9 9.01103 
) | 1.977,62 ] $J9--þ 0-725,83 3 , 60 0.006, 470 * 
1.927,94 40 0.661,07 61 0.003,326 
9 1.3876, 60 41 | 0.598,01 62 o. oo, 488 
| 1.826,07 JJ 42 _| 553684 "| 63 _| © 0:000,520 |. 

1.774,23 l. 43 E 0.478,99 04 o. ooo, ooo 

1.72101 | 44_T_ 0.424457 noe: ve. 62 2 * 
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An account of the taxes laid on ſince the beginning of the Ame 
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The moſt likely Methods of paying off a Part of it. 


HEN the bleſſing of peace ſhall be reftored to us (which, in 
our preſent friendleſs and declining condition, we ought ſure 
to wiſh for upon almoſt any terms ;) it is to be hoped that our rulen 
will ſet themſelves ſeriouſly to work to reduce to a more moderate quantity 
the immenſe load of debt under which the nation now labours, and which 
will then be at leaſt two hundred and twenty millions of pounds tering, 
even if a peace ſhould be made as ſoon as poſſible, For at this preſeat 
time, November, 1781, it amounts to more than a hundred and ninety- 
eight millions, two hundred thouſand pounds ; or at leaſt it will do a 
the firſt of next January, 1782 ; as will appear from an accurate ſtatement 
of it which has been printed in the Publick Advertiſer of che ſecond 
of October laſt, and which the reader may ſee in the note below.“ Ani 


* — — — — ͤ— r 


r 


6— __— 


* — — 


rican War. 

| * Computed produce per annum. F 

177 | | 
Stamps on deeds, — — —— 30, ooo 
Ditto on news- papers — — — 18,000 
Ditto on cards, — — — — 6, oo 
Additional duty On coackes, &c. — — by — 19,000 

\ — 7 

1777. . 
Tax on ſervants, ; — — — f — — 6 105,000 
Stamps, — U — — — — 55,000 
Additional duty on glaſs, w—— — — F, ooo 
Duty on ſales by auction,ꝛꝰ!« — — 37,000 

— 
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\ his ſum we muſt add at leaſt 25 millions more for the expence attend- 
„ the concluſion of the war, before every thing ſhall be compleatly 
led on à peace eſtabliſhment : ſo that at the final re- eſtabliſnment of 
»ace the whole debt will be at leaſt two hundred and twenty millions. 
ow, when the important buſineſs of reducing this enormous debt to a 
- ſum ſhall be undertaken, it ſeems TITRE that one, or more, of the 
lowing methods will be adopted for +48 


hat purpoſe, , 15 
, 2 The 
4 Ms — — _— — — — — — 
1778. . | 8 
ix upon houſe rens —:— n — L.264,000 
E **" NIIICT "7 CET? "OO 72,000 
2 «$41 | , is 335,000 
1779. | | I 
1. 00 taxes, viz. an additional ſurcharge of 5 per cent. on 
; cuſtoms and exciſe, — — — 314,000 
N tax upon poſt horſes, — — — — 164,000. 
| "ER "OM E "0 | b 8 478,000 


len 1780. ; C - a 
ntity additional tax . ens - 
hich Yitional duty on Britiſh low wines, — 
itto on Britiſh ſpirits, —— — w — 
lng tto on brandy, ry ae ——_——_ 
eſent itto on rum, — — — — 
get ond additional duty on wines, — 
0 00 idional duty on coals exported, —— — — 
meu citional $ per cent. on the above laid taxes, 
cool (itional duty upon ſalt,.ññ˙ — 
Aena! ſtamp duties, — — nn 
_ on licences to (ell te,, — — — 9,082 
_ 701, 616 
Ame per cent. on exciſe, except malt, ſoap, candles, and hides, 150,000 
(count of the cuſtoms, — — — 107, ooo 
vacco one penny three farthings per pound, = — 6,00 
gu halfpenny per poundl,⁊qyü — 326,000 
dince laid, — — — — — 704,009 
ly on paper, — — | — — — 100,000 | 
o on almanacks, — — | — — — — 10,000 * 
/ | wuw—_—_— [10,009 


; | | 2,044,616 
e exact national debt up to July 5, 1781, is £.177,206,000. 
annual intereſt raiſed on the gabliek is Lee ee. . 


8 the funded debt, and the taxes laid, in order to diſcharge the intereſt to 
* publick creditors, The debt unfunded may be computed as here under: 


 & ho Navy - 


4 
: 
| 

F 
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Intereſt paid, for which proviſions have been made by 


7 ä 15 6. of | 1 4013; Ms moins 
The method of employing a given ſum of money, every. year in i 

Ju reduction of the national debt. egg * 
Tube firſt method is to employ, the annual Surplus of the pit 
Revenue, which can be fared for this good work, in repaying: to fo 
of the national creditors a part of the capital Which is due to them, x 
alſo to employ the annual ſavings of the intereſt upon the capital ſo & 
charged (which; it is evident, will-increafe-every-year;)--in-the-fame m 
ner, that is, in diſcharging, or repaying, ſome more of the faid ca 
due to the publick creditors. Thus, for example, if the ſum that cu 
ſpared out of the publick revenue for this purpoſe ſhould be a million 
pounds ſterling a year, and ſome of the publick funds, as, for exam 
the 4 per cent. annuities, ſhould riſe to par, or above par, ſo thay 
pounds in thoſe annuities ſhall ſell for a hundred pounds, or more, in | 
money, the ſaid ſurplus million of the publick revenue may be emplay 


* it — 5 th * * pe 
** 
* 


* — —_—— 


„ 


Navy debt on the 1ſt of January, 1782, about — 4. , ooo, ooo 


Vote of eredit of laſt ſeſlion, —— —— “ — 15000, 000 
Ordnance debt, IS — 1,000,000 


Money to be voted for navy extras, —— -—— 1,000,000 
Exchequer bills in circulation, . about —— — 4,000,000 
Borrowed from the Bank of England, —— == — 2,000,000 
| — . — 21, ooo 
Suppoſe, when this ſum comes to be funded, that the foati 
or bargain with the publick may, as it has for the two or 
three Jaſt years, be negociated at 5 and a half per cent. 
the annual intereſt =o paid on 21 millions will be 1,1550 


RECAPITULATION, 
Principal funded on the 5th of July, 1781, — — 177,206,000 
Principal which will remain unfunded on the xt of Ja- 
nuary, 1782, w—— — 41, oo, 600 


Total of the national debt on the ſaid laſt mentioned dax — —— 


taxes, 5th July, 1781 — — — 6,889,000 
Intereſt to be paid for the debts not yet funded, which 


will ſtand due on the 1ſt of January, 1782, — — 1,155,000 N 
0 
b, 


So that on the 1ſt of January, 1782, the national debt, funded and unfunded, 

amount to one hundred ninety-eight millions, and a conſiderable fraction, an! 
intereſt to eight millions, which is nearly double to what was paid by the ped 
in taxes, previous to the breaking out of the preſent war, the annual int 


on the iſt of January, 1776, being in or about four millions three in 
_ thouſand pounds, 
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or debt will be diminiſhed. by the ſum of one million by this firſt 
ment. But by this firſt diminution of the debt it is evident the publick 
have leſs intereſt to pay to the publick oreditors at the beginning of 


nds. Therefore this ſum of- 40,000 pounds, which, before the diſ- 
urge of the ſaid million, uſed to be paid away every year to the publick 
Atom as the intereſt of it, may then be employed, together with the 
.nual million of this year originally deſtined to this purpoſe, in diſcharg- 
g or repaying, ſome more of the capital of the ſaid 4 per cent. annui- 
« And in like manner there will be in every following year a greater 
d greater ſum of money, by means of theſe ſavings of the intereſt of 
Aebarged debt, that 
xty, years the amount of theſe antual payments to the publick credi- 
3, or the portion of the national debt extinguiſhed by them, will be 
ceeding great, being evidently equal to the amount of an annual ſum of 
e million of pounds for the ſame * af time, improved at compound 
ereſt, In fifty years time it would be more than a hundred and fifty- 
o millions; and in ſixty years it would be nearly two hundred and 
irty-cight millions: as appears fram Mr. Smart's third table of compound 
rereſt, pages 70 and 22. And conſequently, as the annual intereſt of a 
ndred and fifty-two millions, at 4 per cent. is 152 times 40,000 pounds, 
6,080,000 pounds, and the annual intereſt of two hundred and thirty- 
ght millions, at the ſame rate, is 238 times 40,000 pounds, or 9,520,000 
punds; the quantity of the annual intereſt of the national debt, or of 
x perpetual annuities now due to the publick creditors, that would be 
deemed by the operation of this annual ſurplus million in the courſe of 
ty years would be L. , odo, oo per annum; and the quantity of thoſe 
rpetual annuities that would be redeemed by the operation of this annual 
lon in the courſe of ſixty years would be £.9,520,00 per annum; which 
more than the whole intereſt of the preſent national | debr, though 
creaſed to ſo alarming a quantity. So great would be the effect of the 
tbful application of only the moderate ſum of one million of pounds 


y annum for the ſpace of only 60 years to this important purpoſe ! 


. 


publick revenue is only fit to be applied to ſuch of the public funds as 
rile to par or aboye gar, as I have ſuppoſed may be the caſe with 
© 4 per cent. annuities, But the greateſt part of the national debt 
ts of 3 per cent. annuities; which will not, in all probability, riſe at 
wo cc to any thing like their par, or nominal value, they being at 
* Ume, November, 1781, at the very low price of 56 per cent. But, 

Pp 2 | 36 perhaps, 


A 


ing off a million of the capital of the ſaid annuities: and thus the. 


| next year than it had: befare by the intereſt of the million that has | 


_ ſo applied. And in the courſe of fifty, 


CCLXV. This firſt method of employing the ſuppoſed ſurplus part of A renat: on 
e mes 
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perhaps, they may rife, upon a peace, to £75 per cent. Now, |, 
ſhould then riſe to this value, or to any other value leſs than a hung 
pounds per cent. it is not to be expected that the Government will na 
them at the full price of 100 pounds per cent. or pay the publick © 
tors a real hundred pounds for every nominal hundred pounds of their & 
in theſe annuities; becauſe the nation is not under any obligation to reg 
them at that, or any other, price, provided it continues to pay the in 
of them with punctuality. The Government will therefore chuſe tog 
tinue to pay the intereſt due upon theſe funds, ' unleſs the owners: of 
will conſent to be paid off at a leſs price than the par, or nominal yi 
of their ſtocks,” and will accept a price equal to, or a little exceeding, 4 
price at which thoſe ſtocks ſhall then-be found to fell at the publick make 
And many of the owners of theſe ſtocks will, doubtleſs, be glad to ae 
of ſuch a price for them. This brings me to the conſideration of . 
ſecond method in which it is probable that a given annual ſum of ma 
that can be ſpared from the publick revenue for that purpoſe, may 
employed in diminiſhing the national debt, and redeeming the perpe 
annuities that are now due to the publick creditors as the intereſt of i, 


A ſecond method of employing a given fum of money every year in f 
| reduction of the national debt. 


CCXLVI. This ſecond method wigs 2- ty | a given annual ſum 
money in the reduction, or. diminution; of the national debt conſiſt | 
buying up with it, from the owners of ſome of the publick ftockst 
fall be fold at the publick market for leſs than their par, or nom 
value, a part of their ſaid ſtocks, with the full and free conſent of the 
owners, at the market-price, or a price a little exceeding the market pi 
of the ſaid ſtocks; and in employing the intereſt that would thereby 
every year redeemed'to the nation, in the ſame manner, a 


Thus, for example, if we ſuppoſe, as before, that the annual ſorpi 
of the publick revenue that can be ſpared for this purpoſe, is a million 
pounds ſterling,. and that the value of the 3. per cent. annuities ſhould ni 
after the concluſion of a peace, to 74 or 75 pounds per cent, the iu 
million of pounds ſterling per annum may be employed in buying Up 
part of the capital of the ſaid 3 per cent. annuities, with the conleat « 
the reſpective owners of it, at the price of £75 per cent. and the int 
that would thereby be redeemed: to the nation at the end of every eu 
allo be employed in the fame manner. nut | 


CCXLVIL 


LIF E-ANNUITIES. 293 


Alion of the ſaid capital of the 3 per cent, annuities, and conſequently 
unt the whole million ſo employed would extinguiſh a. million and the 
ird part of a million, or C1, 333,333, of the ſaid capital; of which 
tal of C1, 333.33 3, the annual intereſt is 40, oo0 pounds. 0 


This would. be the effect of employing a- ſingle million. of 8 
terling in this manner, or of the firſt year's execution of the ſuppoſed 


gocher. But at the end of the ſaid firſt year it is evident that the 
ernment would have the 40, ooo pounds, which uſed before to pay the 


ime manner, over and above the annual million belonging to this year, 
hich was originally deſtined to this purpoſe; ſo that the quantity of the 
Lid capital of the 3. per cent. annuities that would be extingui by the 
cond operation of this method would be ſo much as could be purchaſed 
the price of £75 per cent. by the ſum of 1,040,000 pounds, that is, 


£ 
2 X Li. oo, o, or 1 X £1,040,000,. or — , or) 


Therefore at the beginning of the third year the Government would 
ave the three following ſums to employ in this manner; to wit, firſt, the 
riginal million belonging to the ſaid third year; 2dly,. the 40, ooo pounds 
x the intereſt of the national debt which was redeemed by the firſt ope- 
ation ;- and, 3dly, the 41, 600 pounds of the intereſt of the ſame debt. 
ich was redeemed by the ſecond — which ſums together amount 
o 1,081,600 pounds. And this ſum would be ſufficient to extinguiſh. 


: X £1,681,600, or) £1,442,133. of the ſaid capital: of the 3 per 
at, annuities z the intereſt of which capital is 43,264 pounds per annum. 


Therefore the ſums that the Government will have to employ in this 
anner at the beginnings of the firſt, ſecond; third, and fourth years 
uring the time that this method ſhall be purſued, will be as follows; to wit, 


iſt, L, ooo, ooo, | 
2Ady, £1,000,000 + £40,000, or Ci, odo, ooo, | 
3dly, £1,000,000 + £40,000 + £41,600, or £1,081,600; and 
4thly, Ct, ooo, ooo + C40, % + £41,600 5 £43,264, or 
41,124,864. , » 
95 Theſe 


ccxLVII. If a million of pounds ſterling were to be ſo employed, Of the effect 
is evident that 750,000 pounds of it would buy up, or extinguiſh, a of this ſecond 

method of di- 
miniſhing the 
national debt. 


jet of employing a million of pounds in this way for ſeveral years | 


ntereſt of the capital. of £1,333»333 ſo extinguiſhed, to employ in the 


ts y : p —_— q 
*s 1 1 K 5 2 
. 2 dh 5 N 
W . * * * 
Y + 


like manner it will be found that the ſums which the Government wi 


or than £202,666,666 of that capital, and conſequently to have r e 


= * % 
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| Theſe ſums, £1,000,000, £1,040,000, Ci, os 1,600, and 61. 10 lb. 
are in continual geometrical proportion, the common ratio of the terns 
being that of 100 to 104; and the ſecond, third and fourth terms my 
the values of a million of pounds at the ends of one, two, and three hem 
when improved at compound intereft at the rate of 4 per cent. Ang 


have to employ in the ſame manner at the beginnings of the fifth, ſx, 1 
ſeventh, and other following years during which this method ſhall be 

purſued, will the values of a million of pounds at the ends of four, fre 

fix, and every following number of years, when the ſaid million is in, 

proved during thoſe years at compound intereſt at the rate of 4 per cen an 
Therefore the total amount of all the annual ſums which the Government tit 
would have to.employ in this manner during any given number of yen, of 
in conſequence of having ſer apart an original annual ſum of a million of s 
pounds for this purpoſe, would be equal to the total amount of an annud 6 
ſum of a million of pounds at the end of the ſame number of year, i th 
the ſaid annual ſum were, as faſt as it was received by the perſon to whon ce 
it was due, to be immediately lent out and improved at compound intereh th 
at the rate of 4 per cent, But we have already obſerved that it appean mM 
from Mr. Smart's tables of compound intereſt, pages 70 and 72, thatthe n 
total amount of an annual payment of a million of pounds, ſo improi 
at compound intereſt at the rate of 4 per cent. for a period of fifty jeu 
is more than a hundred and fifty-two millions; and that the amount df it 
For a period of ſiæty years is very nearly two hundred and thirty-eight 
millions. Therefore the total amount of all the ſums which the Govers- 
ment would have to employ in thus buying up the ſtock of the 3 per cem 
annuities at the price of £75 per cent. uf an annual ſum of a million d 
pounds ſterling per annum, together with the intereſt that wauld be cov 
tinually redeemed by it, were to be faithfully applied to this purpale iu 
a period of fifty years, would be more than a hundred and fifty-two mi 
lions; and the amount of all the ſums which the Government would bur 
to employ in this manner in the courſe of ſixty years would be very neary 
two hundred and thirty-eight millions. And, as every million of thy 
money would be ſufficient to extinguiſh £1,333,333 of the capital of the 
ſaid 3 per cent. annuities, it follows that the amount of all the ſaid anouil 
ſums that would, according to this ſecond method of employing the fad 
annual ſurplus million, be applied to the extinguiſhment of the capital & 
the ſaid 3 per cent. annuities, in the courſe of fifty years, would be fult m 
cient to have extinguiſhed in that time more than 152 times C1, 333,83 


for the nation more than 152 times 40, go pounds per annum, or 6,950,00 
pounds per annum of the perpetual annuities which pay the interelk,of that 
capital: and the amount of the ſaid annual ſums, that might be ſ en 
ployed, in the courſe of ſixty years would be ſufficient to have extinguiſhed 


10 


— 


LIFE ANNVUITIESò. 295 


"nearly, 238 times £1,333,333, or, very nearly, £317,33,254, of 
* * of the 3 per cent. annuities, and conſequently to have 
redeemed for the nation very nearly 238 times 40,000 pounds per annum, 
or very nearly 9,520,000 pounds per annum of the perpetual annuities 
which pay the intereſt of the ſaid capital: which latter ſum, £9,520,000, 
s greater than the whole: intereſt of the preſent national debt, though 
ncreaſed of late to ſo alarming a quantity. 2 | 


tinually redeemed by it, for a given number of years, to the diminution 


the owners of them,) thoſe ſtocks which ſhall carry an intereſt of 3 per 
cent, would be equally beneficial to the 8 or that the quantity of 
the intereſt of the national debt that would be redeemed by either of them 
n a given time would be exactly the ſame as the quantity of the ſaid. 
ntcrelt that would be redeemed. by the other in the ſame time, 255 


nation. 


„ 


Expediency of appropriating by att of parliament, in the firifteft man- 
ner poſſible, the ſum of one million of pounds ſterling per annum our 


diſcharge of the national debt. | un 


CCXLIX. The foregoing very great ation of only one million of 
pounds ſterling a year, 2 1 redeemed by it, in 
the courſe of ſo moderate a period of time as fifty, or fixty, years, when 
ſtrictly applied to this purpoſe of diminiſhing the national debt without any 
interruption, in either of the two foregoing methods, ought, one would. 
think, to induce the Parliament to appropriate that ſum aut of the ſinking, 
tund to this important purpoſe in the ſtricteſt manner that can be deviſed, 
for the ſpace of fifty, or ſixty, years, and to forbear to interrupt its 
operation during that period upon any account, or occalion, whatſoever, 
however urgent. And it ſeems the more reaſonable to expect that ſuch a 
meaſure will ſoon be adopted, becauſe the finking fund has of late years 
produced no leſs a ſum than three millions of pounds ſterling per annum : 
and our miniſters of ſtate, as well as the owners of property in the publick 
funds, ought to recolle& that the whole of the ſaid fund, as its name 
mports, was once appropriated by Parliament to this very purpoſe, of 
Valin, or diminiſhing, the national debt, in the manner now recommended 
for one third of it. Fan. 

1 A third 
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CCXLVIN. It is evident that the two foregoing methods of applying The two fore- 
an annual ſum of a million of pounds, together with the intereſt con- — 
of the national debt, to wit, by paying off at pur thoſe ſtocks which 2 1 
carry an intereſt of 4 per cent. when the price of thoſe ſtocks ſhall riſe to equally effica- 


jar, and by buying up at the priee of {75 per cent. (with the conſent of ears Logan - 
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A third method of employing 4 given annual ſum of money in th 
reduction of She national debt. | | 


CCL. A third method of employing the ſaid” annual ſurplus million 
or other part of the publick revenue that can be ſpared for this puryoj. 
to the diminutipn of the national debt, would be to convert ſome of the 
perpetual annuities now due to the publick creditors as the intereſt of the 
ſaid debt, into temporary annuities, or annuities that ſhould continue only 
for a limited number of years, as, for example, for 100 years, or 90 
years, or 60 years, or 30 years, but which ſhould be greater than the 
perpetual annuities in the room of which they ſhould be ſubſtituted, in 2 

certain juſt and reaſonable proportion that was adapted to the change 
made in their duration; the ſaid change being made with the conſent o 
the proprietors of the perpetual annuities that ſhould be ſo converted, 
For without this conſent a meaſure of this kind would he a breach of the 
national faith: but -with ſuch conſent of the proprietors concerned it 
would be a perfectly juſt meaſure, and might, I imagine, be ſometimes ax 
expedient one. And, if it were adopted, the ſaid annual ſurplus million, 
or other part of the publick revenue that could be ſpared for this purpale, 
might be employed in paying the additions that would be neceſſary to be 


made to the ſajd perpetual annyities in compenſation for the abridgement 
of their duration | 


# 
F 


A remark on CCLI. By this third method of proceeding the national debt waull 

the Le * not be diminiſhed gradually, or every year a little, as in the two formet 

miniſhivg che methods ; but, on the contrary, the intereſt annually paid to the publick 

national debt. creditors would be Tomewhat increaſed during the continuance of the ges 
temporary annuities that had been ſubſtituted in the room of ſome of the 
former perpetual ones. But at the end of that time the whole of the ſad 
temporary annuities would ceaſe at once, and conſequently the perpetual 
annuities, in lieu of which they had been ſubſtituted, would be redeemed 
to the nation. | 


The ſaid third CCL, ' This third method of diminiſhing the national debt wil 
| ans woe have preciſely the ſame effect at the end of the term during which! tit 
— 2 het new temporary annuities which are ſubſtituted in lieu of the former pet 
either of the petual annuities, are to continue, as either of the two former method; 
two former in that is, the quantity of the intereſt of the national debt which will be 
TY , redeemed. by this third method at the end of the ſaid limited number 4 
Ab years, by employing a million of pounds ſterling, or any other given ſum 


n of money, every year in this manner, will be the lame as the gui 
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the faid intereſt that would be redeemed in the ſame cautſe af time hy 
employing the ſame million of pounds, or other annual ſum, together wich 
te ſavings of interclt annually produced by it, in either of the two 
former methods. | 


cn. Thus, for example, if the intereſt of money. is ſuppoſed, 2s Anexampleof 
before, to be 4 per cent. an the term during which the new temporary ** effect in a 
O 


zoovities, (which are ſubſtituted in lieu of the former perpetual annuities,) period of ũxty 


years. 


of the national debt, or of the perpetual annuities, that would be re- 
deemed by the en of a million of pounds every year during the ſaid 
ty years according to this third method, or by employing the ſaid million 
n paying the additions which would have been made to the perpetual 
1nuities which had been converted into temporary ones, would be exactly 
ke ſame as the quantity of the intereſt of the national debt, or of the 
erpetual annuities, that would be redeemed in the ſame period of ſixty 
rears by employing the ſame ſum of a million every year, together with 
he annual ſavings of intereſt produced by it, in either of the two former 
nethods z which ſum we have ſeen above to be £9,520,000 per amum. 
[tis may be ſhewn in the manner following. | * 


When the intereſt of money is 4 per cent, or a perpetual annuity- 
four pounds a year is worth a hundred pounds, and conſequently 
perpetual annuity of ane pound a year is worth twenty-five pounds, 
temporary annuity of one. pound a year, that is to continye only 
br ſixty years, will be worth only 2 2.6234; as appears from Mr. 
at's fourth table of compound intereſt, page 80. Therefore a tem- 
rary annuity far 60 years that ſhall be worth 25 pounds, or ſhall be 
qual in value to a perpetual annuity of one pound a year, muſt be greater 
n a like temporary annuity of ane pound a year in, the proportion of 


25 to {22.62 34, and therefore will be = {1 x a 8 or £1.1050, 
” * | ' 

ſomething leſs than 11. 25s. 14.3 a year, And conſequently, if the 
vwernment were to convert ſome of the perpetual annuities, now due 
the 22 creditars, into temporary annuities for 60 years, (with 
conſent of the proprietors of them,) and were to allow to each pro- 
tor the ſum of — 25. Id. per annum during the ſaid term of 60 
es, inſtead of every ſum of 11. per annum that had formerly been due 
N ſuch a bargain ought to be conſidered as fair and equal 
es. | Frey 


11 be | TY 

4 | b | 
1 Nou, ſince for every perpetual annuity of one pound a year that ſhould 
s changed into a temporaty annuity for 60 years, it would be ne- 


Q9q ceſſary 
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ceſſary to allow the proprietor of it an annuity of 1“. 25/14: 


{1.10go, a year during the ſaid term of 60 years: it fellows that fy 


every million of pounds per annum of the ſaid perpetual "annuities thy: 


ſhould be thus changed into temporary annuities for a term of 60 years, 4 
would be neceſſary to allow to the proprietors of the ſaid million of perpetui 
annuities a million times £1.1050 per annum, or (1, 105, ooo, or a millicn 
and a hundred and five thouſand pounds per annum, to be continu 
during the ſaid term of 60 years; or, in other words, an annual additiongt 
ſum of £105,000 would be required to enable the Government to conte 
£10c0,000 per annum of the perpetual annuities into temporary annuit 
for 60 years. Therefore an annual additional ſum of £1000,000 would be 
ſufficient to enable the Government to convert into annuities for 60 year 
a quantity of the perpetual annuities that is as much greater tha 
£1,000,000 a year as £1,000,000 is greater than Z105,000; whid 


greater quantity is (Lr, ooo, o oo x 222221002 


TED or £4 000,000 * — 

b 105,000 | 105 

or L, ooo, ooo x 9.32. or) £9,520,000. Therefore the quantity of the 
intereſt of the national debt, or of the perpetual annuities, that would he 
redeemed to the nation in the courſe of 60 years by employing the ſum« 
a. million of pounds per annum during that time in this third manner vou 
be £9,520,000 per. annum. QED. 


Ts one refpet®8 CCLIV. It appears therefore that theſe three different methods « 
2 vr applying a given annual ſum of money. to the diminution of the nation 
— vgs = i debt, or to the redemption of the publick revenue that is mortgaged fi 
— money the payment of the intereſt of it, are 4 ＋ efficacious, if they are pu 
every year to ſued with equal Readineſs, But in this laſt reſpect, I mean the probabl 
3 of their being purſued with ſteadineſs for a conſiderable length of im 
12 they do not ſeem to be quite equal; but the third method ſeems rather 
be preferable have the advantage of the former two. For, if either the firſt method 
to either of the applying a given annual ſum of money to this purpoſe, to wit, * that 
2 employing it every year in repaying, at their par, or nominal value, fon 
— it to of thoſe. ſtocks, or branches of the national debt, which ſhall have fte 
the ſame pur- at the publick market either to, or above, their ſaid par, or nominal value 


pole, or the ſecond method of applying it to the ſame purpoſe, .to wit, *\ 


buying up at the market price, or at a price very little exceeding e 
market price, ſome of the publick ſtocks that were under their par, nut 
nominal value, wich the conſent of the reſpective owners of them; 1 me! 
if either of theſe methods were to be adopted, there would be realon and 
apprehend that, whenever any particular. emergence ſhould arge n, 


required a greater expenditure of publick money than ordinary; the , 
niſters of ſtate might be tempted to propoſe. to the ar nd 


eee, 


ent to adopt the propoſal, that the operation of diminiſhing the 


—_ debt ſhould be ſuſpended for a pear, and the ſaid annual ſum that 


* 

hy bad been allotted to this purpoſe, ſhould be applied to the diſcharge of 
„ the extra-ordinary expence that was made neceſfary by the ſuppoſed emer- 
tug gency : becauſe by ſo doing they would avoid the odium and difficulty of 
hon 

ved 

ona 


The experience of the nation affords ſufficient grounds for ſuch an appre- 
denſion. For we have had but too many inſtances of ſuch a diſpoſition 
both in our miniſters of ſtate and in our parhaments ever ſince the year 
1733, when Sir Robert Walpole firſt began to divert the ſinking fund 
from its original deſtination of fnking, or diminiſhing, the national debt, 
and employed it in defraying the current ſervices of the year: without 
which change in the application of it, the "continual operation of that 
large and uſeful fund from the year 1733 to the preſent year, 1781, 
woul have extinguiſhed almoſt all our publick debts ſoon after they had 
been contraſted, though they have now increaſed to ſuch an enormous 
quantity. But, if the aforeſaid annual furplus million were to be applied 
to the diminution of the national debt in the third method above-men- 
tioned, that is, “ by paying with it the additions that ſhould have been 
made to ſome of the perpetual annuities now due to the publick credi- 
tors, upon a converſion of the ſaid annuities (with the conſent of the 
creditors to whom they were due,) into greater annuities for a limited 
number of years,” it could never afterwards be diverted from this deſti- 
nation, and applied to any other purpoſe, without an abſolute breach of 
the national faith; which, I preſume, we may conſider as a kind of moral 
impoſſibility. For, as fuch a meaſure would not only be exorbitantly unjuſt 
and cruel towards the numerous unhappy individuals who would be the 
Immediate ſufferers by it, but likewife moſt ruinous to 'the general credit 
and commerce of the kingdom, and likely to produce the moſt dreadful 
ſcenes of internal miſery and confuſion z we may reaſonably hope that our 
miniſters of ſtate, and our parliaments, will always look upon it with the 
utmoſt horror and deteſtation, and will conſequently think themſelves 
bound in duty to prevent it by the moſt vigorous and extenſive exertions 
of their right of impoſing new taxes that may become neceſſary for that 
purpoſe, however difagreeable and unpopular fach exertions may appear. 
And therefore, I think, we may conſider ſuch an event as morally im- 
pofüble. And, if we are right in fo conſidering it, we may conclude that 
the aforeſaid third method of applying any given annual ſum to the dimi- 
avtion of the national debt will deſerve to be preferred to both the former 


methods of applying it to the ſame purpoſe, becauſe of the poſſibility, 
and, perhaps, even 5 obubilicy, that thoſe former methods of applying it 
may occaſionally be ſuſpended and interrupted. 4216-69 
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A fourth method of employing a given ſum of money every Year in th 
'  reduttion of the national debt. 


CCLV. A fourth method of applying a given annual ſum of 

to the diminution of the national debt, or the redemption of the interes 
of it, might be as follows. Some of the perpetual. annuities now due w cer 
the publick creditors might, with the conſent of the owners of them, be 
converted into life-annuities for the lives of their reſpective owners, or for 
the lives of other perſons whom they ſhould name, and who may be calle 
their nominees : which lite-annvities, it is evident, muſt be greater than the 
correſponding perpetual annuities, in the room of which would hare 
been ſubſtituted, in various proportions ſuited. to the "aha ages of the 
perſons for whoſe lives they would be to continue. And the faid annui 
ſum of money, that could be ſpared out of the publick revenue for the 
purpoſe of diminiſhing the national debt, might be employed in the pay. 
ment of the additions neceſſary to be made to the faid perpetual annuities 
upon their being ſo converted into. life-annuities. 


is fourth  CCLVI. In this method of diminiſhing the national debt, it is 
method of evident, there will be continual ſavings of intereſt arifing to the nation 
diminiſhing every year by the deaths of ſome of the life-annuitants. Now, if these 
the national ſavings are continually employed, for the ſame purpoſe of diminiſhing th: 
debt, if pro- ne „ P ; 
perly purſued, national debt, in either the firſt or the ſecond method above-mentioned, 
would be e- that is to ſay, cither in paying off at par ſome part of thoſe ſtocks which 
qually effec- ſhall have riſen to par, or above par, or in buying up at the market price, 
— = ml or at a price very little greater than the. market price, (with the conſent d 
— of the the reſpective owners of it) ſome part of thoſe IE! which ſhall continue 
three preceed- under par; the quantity of annual intereſt that would be redeemed to the 
ig methods. nation by applying a given ſum of money every year in this fourth method 
during the life of the longeſt liver of all the ſaid life-annuitants, would be 
the very ſame that would be redeemed by applying the ſame ſum of money 
to the diminution of the national debt during the fame length of time i 
either of the three preceeding, methods. Of which it may not be amils u 


give an example: which may be done as follows, 


An example of this third method. of applying a given ſum of money ev) 
| year to. the diminution of the national debt. 


CCLVU. It has been ſhewn above that a million of pounds ſterling 
per annum, applied. conſtantly to the diminution of the national debt, & 


- the zedemption of the intereſt of it, for the ſpace of 60 years, in * 
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he three foregoing methods, will redeem an annual intereſt of 9,520,000 
nds, We will therefore now inquire what quantity of annual intereſt 
be ame annual ſum of a million of — 


erling will redeem in the 
ame courſe of time, if applied in this fourth me ; making the ſame 
ſyppolitions 25 before, to wit, that the ſtocks which carry an intereſt of 4 
per cent. Will riſe to par, and that thoſe which carry an intereſt of 3 per 
*ent, will riſe to £75 per cent. and uſing the table of the values of life- 
annuities when the intereſt of money is 4 per cent. which is given above 
in page 225, for the valuation of the life-annuities which we are now going 
o conſider, and Monſieur de Parcieux's table of the probabilities of the 
duration of human life (upon which the faid table in page 225 is founded, ). 
for the purpoſe of . aſcertaining the numbers of the lf -annuitants that will 
le off in every year of the whole term, and the conſequent ſavings of 
atercſt that will accrue every year to. the publick by their deaths, | 


CCLVIII. Now, that this calculation (which will unavoidably run 
mo conſiderable length,) may not be too tedious: and intricate, we will. 
ſuppoſe that all the perſons for whoſe lives the new annuities, that 
xe to be ſubſtituted inſtead of the former perpetual annuities, ſhall be 
ganted, are of the ſame age. And further, — as it is ſuppoſed that 
the whole operation of this fourth method is to continue during the 
ſpace of 60 years and in Monſieur de Parcieux's table of the pro- 
babilities of the duration of human life, only one perſon, out of the 
whole original number of 1000 perſons living at the age of 3 years, is 
ſoppoſed to live to the age of 94 years, and that one perſon is ſuppoſed 
to die before he attains the age of 95 years; we will ſuppoſe the ſeverat 
perſons, for whoſe lives the fad new annuities ſhall be granted, to be alt 
of the age of 35 years: for then it may be ſuppoſed that the longeſt liver - 
of them will live almoſt to the very end of the ſaid term of 60 years + 
during which this operation is to continue. 9 I'S 


\ 


CCLIX. Now it appears above by Table xv1, page 225, that, when Acomputation | 
the intereſt of money is 4 per cent. or the value of a perpetual annuity of the quantiy 
f four pounds a.year"is a hundred pounds, and conſequently the value f the int 
« 2 perpetual annuity of one pound a year is twenty-five pounds, the * 
aue of an annuity of one pound a year for the life of a perſon of the would be re- 
we of 35 years is C16. 084,014. Therefore an annuity for the life of deemed to the 
perſon of the age of 35 years that ſhall be worth 25 pounds, or ſhall publick by this 
* equal in value to a perpetual annuity of one pound a year, will [1 $4:195 na 
eater than an annuity of one pound a year for the life of the ſame: endof60years 
erſon in the proportion of £25 to 16.084, 014, and therefore will be without the 

| | | equal help of the an» 


{ the * to the publick by the deaths of ſome of the life-annuitants in the courſe. 
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equal to Ci x 22-222, or 41.554.338. This therefore js the js, 


16.084, 014 | 
rn” which each of the perſons aged 35 years for whoſe lives 1 
/ ſuppoſe the ſaid life-annuities to be granted, ought to receive in Feu o 


the perpetual annuity of one pound a year in the room of which it j 
ſubſtituted. Therefore for every million of pounds per annum. of th 
perpetual annuities, now due to the publick creditors; which ſhould be: 
thus converted into life-annuities for the lives of perſons of the age 0 
35 years, it would be neceſſary that Government ſhould - eſtabliſh lik, 
annuities to the amount of a million times £1.554,338 per annum, or 1 
the amount of £1,554,338, per annum; which would require an addition 
annval intereſt of £554,338: fo that an additional annual intereſt « 
| 554,333 pounds would be ſufficient to enable the Government to conven 
| a million of pounds per anmm of the perpetual annuities into life - annuities 
for the lives of perſons of the age of 35 years. Therefore an addition 
annual intereſt of {1000,000 will be ſufficient to enable the Government 
to convert into life-annuities for the lives of perſons of the age of 33 yen 
a quantity of the perpetual annuities that is greater than / 1000, 000 pr 
annum in the proportion of £1000,000 to { 554,338, that is, a- quay 
tity of the ſaid perpetual annuities that is equal to (£100,000 x 


TO or) £1,803,953, per annum. "Therefore at the end of the 

55413 | | 

ſaid term of 60 years, when all the ſaid life-annuitants (who were of the 

age of 35 years at the beginning of the ſaid term,) will be dead, the ſud 

ſum of id 1,803,953 per annum of the perpetual annuities will be intirch 

| redeemed to the nation by means of this converſion. of them into lik 
annulties. i | 


— — — 


— 3 


Of the ſavings CCLX. This would be the quantity of the perpetual annuities that 
that would ac- would be redeemed by this operation in the courſe of 60 years, if all the 
80 che Micr aforeſaid life-annuitants had lived to within a day of the end of the whole 
by ef pre 60 years, or if, when they had died off in the different years of the ſad 
ot ſome of the term according to the courſe of nature, the ſavings which would har 
lite-annui- accrued every year to the publick by their deaths had not been applied v 
* the ſame purpoſe of diminiſhing the national debt, but had been ſpent 
| upon ſome other ſervice, But it was ſuppoſed above that thele ſaving 
fl were to be employed continually to the ſame purpoſe of diminiſhing de 
4 national debt in either the firſt or the ſecond of the methods abowe- 
4 deſcribed, We muſt now therefore inquire what theſe ſavings woul 
amount to in every year of this whole term, and what quantity of it 
perpetual annuities they would reſpectively be ſufficient to redeem in tit 
courſe of the ſaid term, if they were applied to that uſe in either the fr 
or the ſecond method above-mentioned. Fheſe inquiries may be made 


in the manner following. 'CCLXIL Th 
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ccLXI. The number of perſons repreſented in Monfieur' de Par. Ofihe number 
geur's table as living at the age of 35 years is 694. The money to be of perſons fup- 
aid annually by the Government in life-annuities, fo long as the life- _Y be 
7 nvitants ſhall be all alive, in lieu of the C1, 803,933 per amum of per- tants, and the 
petual annuities which are to be redeemed, is the ſaid ſum of £1,803,953 value of their 
amm together with the annual million of pounds which is deſtined to annuities, , 
100 purpoſe, and conſequently is Cad be annum. Therefore, if 
xe ſuppoſe theſe fe- annuities to be diſttibuted equally amongſt 694 per- 
ſons, all of the age of 35 8 each of the ſaid perſons will be poſſeſſed 
of a life-annuity of ( 6 or ) £4040.27 per annum. And con- 
ently, if we ſuppoſe them to. be equally diſtributed amongſt 6940 
os, of the Ede age of 35 Mey each of the ſaid perſons will be 
poſſeſſed of a life-annuity of £404.027 per annum: and, if we ſuppoſe 
them to be equally diſtributed amongſt 69400 perſons, all 'of the ſame age 
of 35 years, each of the ſaid perſons will be poſſeſſed of a life-annuity of 
140.4027, or 4ol. 8s. 4d. per annum, Let us make this laſt 
tuppolition. Thiel | 


FLA 


-2 
S 


2. K 


of the age of 35 years, all living at the ſame time, n 
be living at the end of a year, or at the age of 36 years, it fol 
out of the ſaid 69400 perſons above-mentioned, of the age of 35 years, all of the life. 
living at the ſame time, for whole lives theſe annuities of £49.4027, or . 
40l. 85, Id. each, are ſuppoſed to be granted, only 68600 will be living each 
at the «nd of a year, or at the age of 36 years. And conſequently the 
annuities that would have been payable to the other 800 life- annuitants 
at the end of the year, if the ſaid annuitants had been then living, will be 
laved to the publick, and will be ready in the publick treaſury to be em- 
ployed, in any manner that may be thought fit, towards the diminution pf 


year by the 


* 


ſaid ſaving is 
per, accoruing to the firſt method above-deſcribed, or in buying up ſome during the re- 


of tue capital of the 3 per cent. annuities at the price of £75 per cent, maining 59 


capital the1eby extinguiſhed, or the portion of the perpetual annuities that . 

will be — at che end of the 198 or e ven. by thus employ- mm 

ing the laid ſum of 32,322. 1600, be likewiſe employed in the ſame 

manner; and the intereſt of the capital extinguiſhed by this ſecond opera- 

uon, or thc portion of the perpetual annuities that will thereby be redeemed 
ak . 


CCLXII. Then, face it appears by Monſieur de Parcieux's table of Of the ſaving 


the probabilities of the duration of human life, that out of as parbies a ** | 


lows that deaths of ſome - 


. 
the national debt. The amount of theſe annuities is 800 times (40. 4027, Ol the manner 


or {32,3:2..6.0, Now, if this ſum J 32,322. 1000 is immediately laid out n Which the 
either in paying off ſome ot the capital of the 4 per cent. annuities at to beemploy'd - 


according t the ſecond method. above-deſcribed ; and the intereſt of the I _ 


— — 
-- = 
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Of the quan- 
tity of the ca- 
pital of the na- 
tional debt that 
will have been 
extinguiſhed 


by means of 


the ſaid faving 


at the end of 


the ſaid term 
01 CO years, 


Of the faving CCLXIII. In the courſe of the ſecond year of this term the 6860 


per annum. Therefore the quantity of the intereſt of the national debt, 


* * 
- 
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at che end of the third year, be likewiſe employed in the ſame muy, 


and all the following 8 of the N annuities that will be thy {( 
redeemed by means of this firſt ſum of C32, 322. 1600, that is ſaved to th 
nation at the end of the firſt year by, the death of the aforeſaid 800 lik, 4 
annuitants, be likewiſe employed in the ſame manner during the who 
remainder of the ſaid term of 60 years; I ſay, if theſe ſucceſſive fun g 25, 


money be ſo employed without interruption during the remainder of jj, 
ſaid term of 60 years, the quantity of the capital of the national (4 
which will be thereby extinguiſhed at the end of the faid term of 6 
years, or at the end of 59 years from the time when this firſt ſaving d 
32, 322. 160 will have accrued, will be equal in value to the ſum w 
which the ſaid firſt ſaving of (32, 322. 1600 would have increaſed in d 
fame period of 49 years, if it had been improved all the time at compou 
intereſt at the rate of 4 per cent. and therefore it will, (according to Mr, 
Smart's firſt table of compound intereſt, page 56,) be equal in value u 
the ſum of £32,322-1600 x 10,115,026, or £326,939.4887 ; the jnterch 


A 1326, 939.4887, or 413057 


or of the perpetyal annuities now due to the publick creditors, which 
would be redeemed at the end of the whole term of 60 years by means of 
this firſt ſaving of C32, 322. 1600, which will accrue to the puiblick at the 
end of the firſt year of the ſaid term by the deaths of the aforeſaid 909 


hfe-annuitants, would be £13-077.5795 per annum. 


| b 
made at the life-annuitants of the, age of 36 years, who are living at the end of the pt 
2 the = firſt year, will be reduced to 67800, Therefore 800 more of the {aid net 
e Rad 7% life-annuitants will have died in the courſe of this ſecond year. And cot. la 
life-annui- ſequently at the end of this ſecond year there will be a ſaving to the BP" = 
Jants. | Government of twice 809 payments of £40.4027 each, which would have 

then become dye to. the 1600 life-annuitants who will have died in the tw CC 

preceeding years, if they had lived till that time. There will therefore ef 

he in the hands of the Government at the end of this ſecond year the ſun se 

of 1600 x £40,4027, or £64,644.3200, to be employed during the 4 

5 remainder of the ſaid term of 60 years, that is, during 58 years, in dim. Pa 

ſe niſhing the national debt; which will be ſufficient to extinguiſh as much Ws 
of the capital of the ſaid debt as is equal in value to the ſum to whica . 

this ſecond ſaving of £64,644.3200 will increaſe in the courſe of 58 year, 4 

g 


if conſtantly improved during that time at compound intereſt at the rate cf 
4 per cent. Now the amount of 64, 644.3200 at the end of 58 ye" 
when improved during that time at compound intereſt at 4 per . 

r 8 pe 
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ppears by Mr.. Smart's firſt table of compound intereſt, page 56, to be 
[64,044-3200 x 9.725,986,. or £628,729-75134 the inteteſt of which 


* br 


4 per cent. is (= x' {628,729.7513, or == —— or ) 
15,149 1900. Therefore the quantity of the capital of the national debt Of the quan- 
7 would be extinguiſhed at the end of the ſaid term of 60 years by dy of the ca- 


neans of this ſecond ſaving of C64, 644. 3200 (which would. have accrued rao 54d a 


SS 


* 


if the ſaid 1600 life-annuitants who would have died in the two preceed- extinguiſhed 
g years,) will be equal in value to C628, 729.7613; and the quantity of mw of 
e interelt of the ſaid debt, or of the perpetual annuities now due to the mac W. 1 
blick creditors, that would then be redeemed to the nation by means Add. (ald 
{ this ſecond ſaving, would be the ſum of £25,149. 1900 per annum, _ of 60 


* oa 
8 . © 
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rings that will accrue to the publick at the ends of the third, fourth, tat will be 
fih, ſixth, and every following year of the whole term of 60 years, and no of = 
e quantities of the capital of the national debt that will be extinguiſhed third, * ras 
each of the ſaid favings at the end of the ſaid term of 60 years, if fourth, and 
xy are conſtantly employed for that purpoſe in either the firſt or the other follow. 
ond method above-mentioned, during the ſeveral remaining years of ing you of 
te ſaid term after the times when they will have reſpectively , accrued. 99 
nd, in order to theſe inveſtigations, it will be neceſſary in the firſt place the deaths of 
aſcertain, by the help of Monſieur de Parcieux's table of the proba. life. annui 
ities of the duration of human life, the numbers of life-annuitants who 52% 

il be alive at the ends of the ſeveral remaining years of this term, ex- 

pt the laſt year of it, (at the end of which * be all dead,) and 

nce to determine the numbers of thoſe who will have died in each of 


ſaid years, and from whole draths the ſeveral ſavings to the publick 


CCLXV. Now of the aforeſaid original number of 694co life-annuitants, The numbers 
of the age of 35 years, who were ſuppoſed to be living at the begin- f lie-annvi- 
2 of the ſaid term of 60 years, and for whoſe lires the ſaid\annuities, of 2 2 
4227 to each, were ſuppoſed to be granted, it appears from Monſieur the ends of all 
Parcieux's table of probabilities that the following numbers will be the fajd years, 
ng at the ſubſequent ages of 38 years, 39 years, 40 years, 41 years, ***Ptthe lalt 
tv the age of 9 years, inchuſive, or at the ends of the third, fourth, 


> ant lixth, and every following, year of the ſaid term of 60 years; 
N Ni | 


0 - 
- - 


R r : 67100, 


9 the publick at the end of the ſecond year of the ſaid term by the deaths will have been 


The numbers 
of life-annui- 
tants who will 
have died in 
each of the 
ſaid years, and. 
in the laſt year. 


term, will be as follows; to wit, 
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67100, ßogco, 48909, 34702, 15400, 
66400, 59000, 47600, 32900, 13600, 
65700, 58100, 40 390, 31000, 11809, 
65000, 57100, 45200, 29100, 10 100, 
64300, 36000, 43700, 27100, 8500, 
63609, 54900, 42 300, 251CO, 7100, 
62900, 53800, 40900, 23100,. 35900, 
62200, 52600, 39500, 21100, 4800, 
61500, 51400, 38000, 19200, 3800, 
60700, 50200, 36400, 17300, 2900, 


Therefore the numbers who will have died in each of thoſe wer 
and in the laſt year of the ſaid period of 60 years, or from the age of g 
years. to the age of 95 years, will be as follows; to wit, 


800, 


700, 1.300, 1.700, 1900, 
700, goo, 1300, 1800,. 1800, 
7oo, goo, 1300, 14900, 1800, 
700, 1000, 1300, 1900, 1700, 
700, 1100, 1300, 2000, 1600, 
700, 1100, 1400, 2000, 1400, 
70O, 1100, 1400, 2000, 1200, 
700, 1200, 1400, 2000, 1100, 
co, 1200, 1500, 1900, IQ00, 
800, 1200, 1600, 1900, goo, 


CCLXVI. Conſequently. the ſavings of intereſt that will be made! 
the publick at the ends of thoſe years in conſequence of the death 
life-annuitants that will have happened in the preceeding years of the la 


At the: end of the third. year: 


rboo ＋ 700| x £40.4027, 
or 2300 X 40. 40'27 = 92, 926.2 100. 


At the end of the fourth year 


| 2300 + 700| x £40.4027, 
vr. 3000 x £40.4027, = „121, 208. 1000. 


At 
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300q ＋ 7 Cao. 40 
3700 x £40.4027, = 14149, 469. 9900. 


At the end of the fixth year, 


3700 + 7% x (A0. 4027, 
4499 x £40.4027, = {£177,771.8800« 


At the end of the ſeventh year, 
4400 ++ 700| x £40.4027, 
5100 x £40.4027, = £206,053.7700s 


At che end of the eighth year, 
5100 + Fool * £40.4027, 
| 5800 „* L£40.4027, = 234,333. 6600. 


At the end of the ninth year, 
700 x 40. 4027, 
6500 x. A0. 4027, = £262,617.5500, 


At the end of the tenth year, 


6500 + 700| x £40.4027, 
7200 * £40.4027, = 290, 899.4400. 


At the end of the eleventh year, 
79 x £40.4087, = £319,4181.3300- 
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At the end of the twelfth "year, 


7900 1. SCO * (40.403), 
or 8700 * £40:4027, = 351, 30g. 49 


At the end of the thirteenth year, 


8700 +'800| 40. 4029, | 
or 9500 x £40.4027, = £383;825.6500, 


At. the end of the fourteenth year, 
9500 ＋ 9000 :x £49.4027, 2 
or 10,400 x LA. 4027, = £420,188,0800, 


At the end of the fifteenth year, 


10,400 Y goo} x £40.4027, 
or 11,300 x £40.4027, = £456,550-5100.. 


At the end of the ſixteenth year, 


11,300 + 1000] x £40.4027, 
or 12,300 x £40.4027, = £496,953-2100. 


At the end of the ſeventeenth year, 


12, 300 + 1100] x £40.4027, 
or 13,400 x £40.4027, = £541,396.1800, 


At the end of the eighteenth year, 


13,400 + 1100 x £40.4027, | 
or 14, 500 x £40.4027, (585, 839. 1800 


L I'FE-A N N'U1T1T'tE'S. 


Ac the end of the nineteenth. year,” 
> 1. 
14,500 ＋ 116 x £40. 4027, 


or 15,600 * £40.4027, = £630;28241260, 


At the end of the dwentieth year, * 
15,600 ＋ 120 x 40.44% 


or 16,800 * (40. 4027, = £678,765-3600. - 


- 


bs en ns the twenty · firſt year, > 1 


or 18,000 * C40. 402% = f£727,248.6000. we 


At the end of the twenty · ſecond year, 


18,505 + 1200 * £49 4027, 
or 19,20 x £40. 4927s N = £71513 8400. 


At the end of the rventy-third year, . 
i 19,200 + 1300], * 1 


or 20,500 * 2 $4027, = = = £848,255. 3500, | 


At the end of the cpengyf ourth year, 


20,500 20,500 ＋ 1300] x £40:4027, . 
or 21,800 Xx £40.4027, = = : £880,778. 8600, 


At the end of the twenty-fifth year, 
21,800 + 1300 x 40. 4027, 


or 23,100 x £40.4027, = 6933, 302.370. 


— 


-- 
* 
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At the end of the twenty-ſixth year, 


23,100 + 1300 x £40.4027, 
or 24,400 Xx £40.4027, = £985,825.8800, 


At the end of the rwenty: ſeventh year, 


24,400 +5 1300| x £40.4027, 
1k or 25,700 * £40.4027, = £1,038,349-3900, 


1 

[| At the end of the twenty-cighth' year, 
| 25,700 +1400} „ £40.4027, 
or - 27,100 x £40.4027, = £1,094,91 3.1700; 


Ae f the end of Ef the eee nu year, ö 


„ I 


or 4205 * ee = Sl pages 


2 TT B 
At the end of che thirtieth year, 


28, Goo 1400| x £40. 4027, 
or 29, 900 x £40.4027, = £1,208,040.7 300. 


At the end of the thirty-flrſt year, 


29,900 ＋ 1550 x £40.4029, 
or 31, 400 * £40.4029, = £1,268,644.7800, 


At the end of the thitty-ſecond year, © 


31,400 + "1 600) * £40.4027, 
or 33,000 x nnen = £133 33,289. 10 
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At the end of the thirty-third year, 


33,000 F 1700 X C40. 4 
or - 344700 X (40. 4027, = £1,401,973-5900. 


At the end of the chirty- fourth year, 


3700 Fi8ool X [40.4027, 
or 36,500 * £40.4027, = 11, 474,698. 5500. 


At the end of the thirty-fifth year, 
7552 00 ＋ 1900 * 440. 402 75 
or 38, 400. X £40.4027, = £1,551,463:6800- 


At the end of the thirty-ſixth year, 


r * 


38,400 ＋ 19000 X £40.4027, 
or 40, 300 * £40.4027., = £1,628,2288100.' 


At the end of the thirty- ſeventh year, 


. 
r ä 


40,300 + 2000| X £40.4027, 
or 42,300 X £40,4027, = £1,709,034-2100,- 


At the end of the thirty-cighth year, | 


42,300 2000] * £40.402% 
or 44,300 x £40.4027, = £1,789,839.6100;' 


At the end of the chirty- ninth year, 


43,300 F2000| * [40.4027, | 
or 46,300 & £40.4027, = £1;870,645.0109: 
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At the end of the forti ortieth year, 


75.36 + 26060 * Ao. 4027. 
or 48, 300 X £40,4027, = £1,951,450.4100, 


At the end of the forty-fuſt year, _ 


13,300 = root: 'X £40.4027, 
or 50,200 & £40.4027, = £2,028,215:5400, 


Ar the end. of the foytycſecond year, 


50,200 F rgoot *. LA. 4027, 
or 52,100 * {40. 4027, = £2,104,980,6700, 


At the end of the forty-third, year, 


52,100 + 7956 * £40-4927, 
or 54,000 X £40.4027, = : 42,187,745. 8000, 


At the end of the forty-fourth year, 


542000 + 1800] - "X- £40:4027» 
or 55,800 | * £40. 4927, = = Ce, 254,470. bõco. 


At the end of the  forty-fifch year, 


25.900 + 550 * £40, 
or 57.600 x £40.4027, = = i [14327,195-5200 


at the end of the pong ch year, , 


3 


577600 ＋ 7786 * Ao. goa. 
or 59, 300 * £40. 4027, = > £2,395,880.1 100, 
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At the end of che forty-ſeventh _y 


59,300 F 1686 X Co. 
or 60, 900 X £40.4027, = £2,460,524-4300. 


60,900 ＋ 140 & £40.4027, 
or 62,300 & £40.4027,'= £2,517,088.2100, 


At the end of the forty-ninth- year, 
62,300 . 1200| X £40.4027, 
or 63,500 * C4. 4027, = $2,565,57 1.4500. ' F 


At the end of the fiftieth year, 


At the end of the fifiy-firſt year, 
64,600 + 100 X £40.4027, | 
or 65,600 X £40.4027, = £2,650,417.1200, 


At the end of the fifry-ſecond year, 
65,600 J 95⁰ * C40. 4025, | | 
or 66,500 X £40.4027, = £2,686,779.5500. 


Ar the end of the fifty-third year, 
66,500 + 700 X £40.4027, 
or 67,200 X £40.4027, = £2,715,061.4400. 
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. 4 
= 
| 
' 


At the end of the fifty-fourtly year, 
| 64,200 ＋ 6 
o 67,800. x LA. = £2,739,303-06007 


— _ 


At the end of the fifcy-Fifeh: year, 


67,800 | Y 5 x £40.4027, 
or. 68,300, x £49.4027,, = £2,7594504-4100« 


— _ - — 6 —_— 
— —.4a_ TAG VB, — — 4, ERR” — — ͤ—Ä— ES 


1 
— — - * — 
- — mmm 
= 
_ — — 


At the end of the fifry-fxth year, 
68,300 4 Ao. 4 | | 
or. 68,700, x. £40.4027,  =' 1,773, 669, 


At the: end of: tlie fifzy-ſeventh year, 


68,700. * 300 * 40. 40 7, 5 
or. 69,000. x (40. 40 > 42,787,786.3900., 


At the, end of, the, fifty.cighth, year, 


69,900 , +. 200] Xx L£49:4027, 
or 69, 200 x 449.4927, = ee 


At the end of the fifty-ninth yeay,, 


69,200 + 100] *- £40:40275 
or 69,300 x £40,402 7, = £2,799,907-1100s 


And at the end of the Gixtierh and laſt year, 


59,300 + Tool x. £40-4027,-. 
or 69, 400 X £40.4027, = £2,803,947- 3800. 
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Note, This laſt ſaving 2, 90g, 947.3800, onght to be equal to the A remark on 

e ſum allotted to the payment of the life-annuities; ſince at the ume the laſt ſaving, 
s accruing to the publick all the life-annuirants are ſuppoſed to be 4 47.3000 

ad. It ought therefore to be equal to £10000 + ., 863,953, or hard Ad 
184,953, which was the ſum allotted to that purpoſe. And ſo we find 
; very nearly is, lince it differs from it by leſs than £6, which, upon {6 
oe a ſum as £2,803,95 3, is not worth attending to. And it would have 
cn more nearly equal to £2,803,953, if in dividing (2,8 3,983 by 694 
1 Art, CCLX1) we had carried the quotient to more than ſix places of 
ures, For, if we had carried it only to one figure more, we ſhould 
ne found it to be 4040.278. And, in conſequence of this increaſe of 
tis quotient, the annuxy which would have belonged to each of the 
relaid 69400 life-annuitants for his life, would have been £{40.40278, 


itead of C40. 4027 and 69400 x £40.40278 is = 2, 803, 952.932 00, 
hich differs from £2,803,953, by leſs than = of a pound, or than two 
ilings, But the numbers Z40.4027 and 2, 803,97. 3800 are near 
rough to the truth to anſwer the purpoſe of this computation, 


* 


CCLXVII. Now all theſe ſavings are to be employed, as faſt as they Of che effect of 
riſe, for the purpoſe of diminiſhing the national debt, in either the firſt oe 
r the ſecond method above-mentioned. By this means the laſt ſaving, e —4 
2,803,947. 3800, will either extinguiſh C2, 803, 947.3800 of the capital of 
je 4 per cent. annuities, (which are ſuppoſed to 2 at their par, or nominal 
alue,) or, if employed in the ſecond. method above-deſcribed, it will 
Ktinguiſh a proportionally greater capital of the 3 per cent. annuities, 
ch are ſuppoſed to ſell at the price of £75 per cent. and in either caſe 
vill redeem to the publick the intereſt of 4 per cent. upon it, or the 
| | "IBF 

nual f. 4 11,215,789.5200 _ 

um of (= * £2,803,947 3800, or — 2 2, or) 
112,157.8952, But all the other ſavings will have time 8 more 
n one operation of this kind towards the diminution of the national 
vt, to wit, a new operation at the end of every year of the term that 
remaining after the time when it accrued : and, in conſequence of theſe 
rated operations, the quantity of the national debt which each of theſe 
ugs will have extinguiſhed at the end of the ſaid term of 60 years, will 
<qual in value to the amount of ſuch ſaving at the end of the ſaid term, 


6 in the mean time at compound intereſt at the rate of four 
ent. 


\ 


Ss 2 | We 
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We. muſt therefore now compute the amounts of theſe ſavings , 
end of the ſaid term, if ſo improved at compound intereſt in the n. 
time, or during the remaining years of the ſaid term after the time, 
which they will have reſpectively accrued, that is, during 57 years p 
years, 55 years, 54 years, &c. to the laſt year of the faid term, N5 
theſe amounts will be as follows. | | 


A computati | CCLXVIIL The amount of £92,926.21, improved at compou 


on an of all intereſt at 4 per cent. during 57 years, is = 92,926.21 x 9.35191 
the foregoing = £869,037.5 5295. | 
ſavings, EX- ö 


cept the laſt, The amount of C121, 208. icoo, improved in the ſame manner durin 
at the end of | 


8 56 years, is = L121, 208. 1000 x 8.992, 221 = 1, 089, 930.0221. 
60 „if . 
8 The amount of C149, 489.9900, improved in the ſame manner durin 


the mean time 55 years, is = L 149,489.9900 x 8,646,367 = £1,292,545.3163. 


at compound 


_— ——— And the amounts of all the other ſavings, improved in the ſame man 


cent, during the remaining years of the ſaid term of 60 years after they ſul 
have reſpectively accrued to the publick, will be as follows, 


£177,771.8800 x 8.313,814 = F£1,477,962. 3447. 
{206,053.7700 Xx 7.994,052 = 1, 647, 204.6521. 
£2344335.6600 x 7.686,588 =& „1, 801, 241.6721. 
8 L262, 617. 580 * 7.390, 930 = , 940, 993.1811. 
(C290, 899.4400 x 7. 106,83 = 2, o6/, 330. 1049. 
(349, 18 1.3300 x 6.833,349 = L£2,181,077.4221. 
(351, 50g. 4900 x 6.570, 28 = (2, 309, 563.5231. 
(383,8 25.60 X 6. 317,818 = 2, 424.939.4489. 
420, 188.0800 x 6.074, 822 = £2,552,567+7925 
1456, 50.5 10 x 5.841,175 = 12, 666,79 1.4252. 
(496, 953.2 100 x 5.616,15 = 2,791, 145.1576. 
4541, 396.1800 x 5.400, 95 (12, 923, 807. 3631. 
585,8 39.1500 x 5.192,78 3 = (3,042, 133.5786. 
C630, 282. 1200 x 4.993,61 = 13,147,037. 0523. 
1678, 765. 36000 x 4.801,00 ' = 13, 288, 766.0686. 
4727, 248.6000 x 4.616, 366 = 3, 357,243. 7 109g. 


775,310 


[115-731-8400 © x 4438,83 
{828,255.3500 * 4.268,089 = 


£880,778.8600 x 4.103,932 
£933,392-3700 X 3.946,89 
(965,8 25.8800 * 34794,316, 
(1,038, 349.3900 * 3,648,381, 
£1,094,913-1700 x 3.508, 58 
£1,151,476.9500 Xx 3.373,33 
C, 208, 40.7 300 x 3-243,397 
(1, 268, 644.7 800 x 3.118,61 
11,333,289. 1000 x 2.998, 703 
1,401, 973.6900 x 2.883, 368 
1,474,698. 5500 x 2.772, 469 
14,551, 463.680 x 2.665,836 
£1,628,228.8100 x 2.563, 304 
(1, 709, 34.2100 * 2.464,71 
(1, 789,8 39.6100 x 2.369, 918 
{1, 870,645.0100 * 2.278,68 


£1,951,450.4100 X ' 2,191,123: 


£2,028,215:5400 Xx 2.106,49 
C2, 104,980. 6 * 2 2025,16 
C2, 181,745. 8000 „ 1.947, 9 ↄ 
{2,254,470.6600 x. 1.872,98 1 
2,327,195. 5200 * 1. 800,943 


12, 395, 880 OO X 1.731,76 


12, 460, 524.4300 Xx 1.665, 
12, 517, 88. 210 x 1.601,32 


21418544 


42,565,571. 4500 xX. I. 539.454 
£2, 610,014. 4200 * 1.480, 244 
42, 650, 417. 1200 x 1,423,311 


ll if un 11 l uu " i nn un 1 1 UNO nun n u n un 


a 
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3.443.328. 5759. 
' £3:535,067.5285. 
£3:614,656.5484. 
£3.682,894421 59, 
13,740, 534.9097. 
13.788, 294.18 58. 
£3,841,01 8.9063. 
13.884, 084.8987. 
£3:918,155.6795. 
£3»9560,460.3117, 
43,998, 138.0240. 


4.042, 406.0545. 


(4,088, 556.0142. 


4,135,947. 7308. 
44.173,45. 42 15. 


C4, 2 12, 282.29299. 
14,241, 773.0788. | 
(4,262, 765.98 8 1. 

C4, 275.867.8767. 
C4273, 143.8822. 
44.264, 203. 520g. 
£4:249,822. 6438, 
£4:2224580,7112. 

C4. 191,146.48 13. 
(4,148.8 88.0853. 


4, og, 952.7942. 


£4:929,938-7710. | 
£32949»579+2309» 41 
£3,803,458.1851.- 
4327723307: 8414. 
02,686,779. 5500 


3 18 
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The addition CCLXIX. Having thus foond the amounts of che ſeveral 


9 — — years, we muſt now add d 


ly ſavings at ſeveral amounts together, which may be done as follows. 
the end of the | 
aid term of The amounts of the ſavings made at the ends of the firſt ten 


60 years, into 


one ſum, the ſecond cen F cars, and the third ten years, r the ſaid te 


$2:686,779-5599 & 1.368,69 = 43,677,043. 201g 

C2, 718,065.40 „1.318,91 = C3.572, 833.5168. 

42, 739,303. 0 x 1.263, 319 = £3:466,092.2085, 

£2,759,504-4100: * 1:216,652 = £3,357,356.5594. | 

2, 773, 66g. 4999. * 1. 169,855 = 3.247,134.4788. 

C2, 787,786. 3000 x 1. 124,864 = 43135, 880. 4485 4 

£2,795,866, 8400 x 1.081 600 = £3:024,009, +5741. 4 

£24799997-1 100 * 1 oho oo = £2911993.3944. ; 

4 
4: 
4, 


yea 


years, 


as follows. A 
4 £ £ 
326,939.4887 2,181,077,4221- 3+3 57245-7105 
628,729.7513 2,3094503.5231 - 3344343285759 
869,037.5525 2,424,939-4489. 3,535,067.5285 
1,089,930. 0221 2,552,567. 7926 3,614,656.5464 
- 1,292, 545. 1668 2, 666,79 [ «4252 ; 3,082,894.2159 
1,477,902.3447 2,791,145.1576 3,740, 534. 909 
185,647, 204.5521 2,923,807. 3631 3»788,294.1858 
1,801,241.6721 3,042, 135.5788 3+841,018.9053 
1,940,993-181t, | 3,1474037.0723 3,884,084.8987 
2,067, 330. 1049 3,238, 766.0686 3.918,158.6795 
— _ 


13,141,913.8363 27,297,830.8522 36,805,281.1582 


4 
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Jad the amounts of che ſayings wide z the Ents of ihe Fourth nu 
he fifth ten years, and the xth ten years, are as follows. an 


1 


105665 3775 | 455 fis hen 5 22750. 
1,998, 138.0240 4264, 203.5209 3,677, 43.2019 
95042, 406. 745 4.249, 822.6438 3,572, 833.3168 
906,556. 0142 4,222, 380% 3,466,920 
4135,947-7 308 4,191,146.4813 _ 3+3575356-5594- 
4173>045-4215 4148,888.0853 $5247,134-4788 
44212,282.2529 4096, 952.7942 EN 3558 80.448 5 
4241,773-0758. 4.029,93 8.77/10 3, 04, oog. 5741 
5262, 765.9881 3,949.79 2309 2,911,903 .3944. 
425,867. 8767 3,863, 458.181 2, 803, 947.3800 
4,387,842. 7 70 4, 289,7 14.3039 32,968, 368.50%fyͤũ” 5 


5 * bs 4441. . ® 0 Ii 4. $0) 416 MS FE WU adlo (ak 43 4 . 
And the ſum 210 of theſe fx. ſeveral ſums, or the ſum total of. 
ill ariſe from all the favings made at the ends of: 


amounts that w 
the 60 years of the ſaid term, at. the end of the ſaid term, ia 


92,891, 151.5236. 

27,97830·5522 
36,805, 28 1.1382 F. 
| 41,387,842. 770% * 
. 41-289,714-3059, 8 
42, 968,868.60 28 4 . 
W eo , 2 Nin l 

192,891,151.5250 


CCLXX. Therefore the quantity of the capital of the national debt The quantity 
would have been extinguiſhed by means of all theſe ſavings at the of che national 
i of the ſaid term of 60 years, will be equal in value to the ſaid ſum debt that will 


£192,891,1 51.5256; of which the annual intereſt at 4 per cent. is * 


11. P d te. 


£ £ 2 £ the ſaid tem 
© * 192,891,151.5256, or 228 * 0 ) 7,715,646. 06 10. 5, 833 


| Therefore yearly fav- 
3 ings, 
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The quantity 
of the intereſt 
,of the ſaid debt 
that will there- 
by be redeem- 
ed to the pub- 
lick at the end 
ot the ſaid term 
of 60 years. 


The whole 
quantity of the 
intereſt of the 
national debt 
that will be fe- 
deemed to the 
publick at the 
end of the ſaid 
term of 60 
years by the 
toregoing 
ſcheme of liſe- 
annuities. 


Agreement 
between the 
effect of the 
foregoin 
ſcheme of life- 
annuities, and 
the effects of 
the three pre- 
ceeding me- 


thods. 


D Principles of the Doctrine of | 
Therefore the quantity of the jntereſt of the national debt, ot of the per 


petual annuities emplo ed ih the payment of the ſaid intereſt, that wan, 
be redeemed to the publick at the end of the ſaid term Poul year h 
means of all theſe ſavings,. (ſo that at the end of the next, or 61K, year i 
would be free to be diſpoſed of by the Parliament in any other way,) i 


£7,715,6046.0610 per annum. Q I. ny | 


- * 
\ * 


CCLXXI. This ſum of C7, 716, 646. 061 per annum muſt therefor 
be added to C1, 803, 953 per annum, which was the quantity of the per 
petual annuities that was ſuppoſed to be converted into life- annuities f 
the lives of 69409 perſons, all of the age of 35 years, and which vil 
therefore be now wholly redeemed to the publick by the deaths of all the 
ſaid life· annuitants: and the ſum of both, or the ſum of £9,519,599.0619 
or (neglecting the fraction . o6 10,) £9,519,599-per annum will be 5 whole 
quantity of the intereſt of the national debt, or of the perpetual annyitie 
employed in the payment of it, Which will be redeemed-to the publick u 
the end of the ſaid term of 60 years (io as to be free at the end of the 
next, or 61ſt, year to be diſpoſed of by the Parliament in any other way, 
by the faithful application of a million of pounds ſterling a year to that 
ſalutary purpoſe during that period according to the fourth method abo 
deſcribed, QEI © | e S 


z * 


3 


CCLXXII. This ſum of 7 599 per annum, which is the qua 
tity of the intereſt of the nationa debe that would be redeemed to the 
publick in the courſe of 60 years by the application of a million of pound 
ſterling per annum in this fourth method, or in the way of life-annuit 


is the ſame with the quantity of the intereſt of the ſaid debt that wou 4 
have been redeemed to the publick in the ſame time by applying a milie c| 
of pounds per annum to the ſame purpoſe in either of the three formenWc,) | 
methods. For that was ſhewn above, (in Art..ccxL1v, CCXxLV11, cri 

to be £9,520,000 per annum; which differs from £9,519,599 per annum 

by only £401 per annum, which is a mere trifle upon fo large a fun, 

And, if we had computed the ſaid former quantity more accurately, cc 
ſhould have found it to approach ſtill nearer to £9,519,599. For u e y 
not exactly equal to {9,520,000 per annum, or 238 x: £40,000 per au the | 
(as it is there, for the ſake of round numbers, ſuppoſed; to be,) but Moons. an 


nearly to 237.9906 x £40,000 per annum, that is, to £9,519,024-0906 
or 49,519,024, per annum; which differs from £9,519,599 per ann 
only {25 per annum. They may therefore be conſidered as equal; 280 
ably to what is aflerted in Art. c . | 


— 


ccLXXIII. Ne 
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XXIII. We may, therefore -conclude that this fourth method, of General esc. 
a 2 million of pounds nerng, or any other given ſum of —.— cluſion con- 


en during a given number of years, to the purpoſe of diminilhing cmcacs of tv 
*. national debt, by converting ſome of the perpetyal annuities, now due fourth method 


\ the publick creditors, into life-annuicies, would be juſt as efficacious in of applying a 
eming the intereſt of the ſaid debt, and conſequently juſt as beneficial — * of 
| the nation, as Either of the three former methods of *pplyin the ſame year 282 
n of money to the ſame purpoſe during the ſame period of time; do minution of 
"ve which was the principal object of the foregoing computation, But tbe national 
lit muſt be remembered, is true only upon a. ſuppalition. that the debe. 

rings of the intereſt of the national debt, that will accrue to the lick 

ery year by the deaths of ſome of the life-annuitants, are immediately 
mployed in diſcharging a part of the ſaid debt in either the firſt or ſecond, 
ethod above-deſcribed, or in ſome other method that is equivalent to. 

em, For, if thoſe ſavings are not ſo employed, but are diverted to 

er uſes, the converſion of the perpetual annuities, now due to the 

lick creditors, into life-annuities would be evidently. .a much % effica-. 

us method of diminiſhing the national debt than either of the three 

met methods above-mentioned, Thus, for example, we have ſeen that, 

the ſaid 1 are employed in the manner above-deſcribed, the ſum 

one million of pounds, ſterling, a year will be ſufficient to redeem to 
4 in the courſe of 60 years, the ſum of (9,319, 399 per annum 

the intereſt of the national debt; but without the help of the ſaid ſav- 

5, it will redeem in that time only £1,803,953 per annum. Therefore, 

never any propoſal is made to pay off any part of the national debt by 

ns of life-annuities, great care muſt be taken that the favings of the 
tereſt of the ſaid debt, that will continually accrue to the publick by the 

ths of ſome of the life-annuitants, ſhall be conſtantly applied to the 

e purpoſe z or ' otherwiſe the nation muſt (as Dr. Price has juſtly 
ſerved in his Eſſay on Publick Credit and the National Debt in the 

d chapter of his Treatiſe on Reverſionary Payments, firſt edition, page 

%) loſe greatly by all ſchemes of this kind. ee Anh 


d ; 
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CCLXXIV. This fourth method of employing a given ſum of money A compariſon 
ſy year in the diminution of the national debt, by converting ſome — thes 
the perpetual annuities, that now pay the intereſt of ir, into ſife-annui- ug * 
„ and allotting the ſaid annual tum to the payment of the additions method, with 
eupon made to the perpetual annuities ſo converted,” partakes in ſome reſpect to the 
dee of the advantage mentioned in Art. ccL1iv as belonging to the 2 — 
| method, to wit, that of ſecuring to the publick the faithful applica- pubs ** 
d of ſuch annual ſum to the purpal. of its deſtination, without uſpen- aithſul appli- 
wer interruption, For it would then be impoſſible to with-hold any cation of the ſaid 


annual ſum of 
T 8 - part. ney to the 


A of ta 
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part of the'life-annuities ſo created from the pions to whom they wy 
be due, without an abſolute breach of the publick faith; Which, ta 

before obſerved,) may be conſidered as a moral impoſſibility.. But 0 
advantage will relate only to ſo much of the publick revenue az wil be 
due at any time to the life-annuitants that are ſtill alive; and not to thy 

other part of it which was allotted to the payment of the 'annvities of the 
other life-annujtants who will have died ſince the eftabliſhment of che 
and which will be every year increaſing by the deaths of more of the (ul 
life-annuitants, ' For this part of the revenue, whil will be thus ſaved 
every year to the Feiler will be as liable to be diverted, by the miniften 
of ſtate and the Parliament, from its original deſtination of iminiſhing | 
national debt, in order to defray the expenee of ſome temporary. meaſur 
of Government, as the money that ſhould” be allotred to the diminution of 
the national debt in either the firſt or the ſecond method above-deſcribed 
whereas in the third method of applying a given ſum of money every yea 
to the diminution of the national debt, by converting ſome of the per 
petual annuities, that now pay the intereſt of it, into greater tempe 
annuities that ſhould continue for a certain limited number of years, ad 
allotting the ſaid annual ſum to the payment of the additions thereupa 
made to the perpetual annuities fo. converted,“ the whole of the faid annul 
ſum is effectually ſecured from being. diverted. from. its original and proper 
deſtination, and applied to any other purpoſe whatſoever, during the wh 
of the ſaid term, | PALIN (huh e rags 


- 


A fifth method of employing a given ſum of money | every year in l 
| reduction of the national delt 


TY ö ' TSTL9 HTC *033 vhs n 00 70 
CCLXXV. A fifth method of applying a given ſum of money 
year to the diminution of the national debt, would be to combine the 
foregoing third and fourth methods together, by converting ſome of i 
perpetual annuities now due to the publick creditors, into greater temporary 
annuities of a mixt nature, or that ſhould continue both for a certain 
moderate number of years at all events, or whether the proprietors of them 
lived to the end of the ſaid term, or not, and ſhould, in caſe of the 
dying before the end of the ſaid term, be paid to their executors or other 
perſonal repreſentatives, and ſhould likewiſe continue during the lives 6 
iuch of the ſaid proprictors, or of other perſons to be named by the lai 
proprietors, as ſhould live beyond the end of the ſaid term, and by cn 


ploying the ſaid annual ſum of money in paying the additions that it woul C( 
be neceſlary to make to the perpetual annuities ſo converted, in compel dt, 
ſation for the abridgement of bore duration: ſuch converſion being mas 
(as in the ſecond, third, and fourth methods above - mentioned, ] with u c 


conſent of the proprietors of the annuities ſo converte 


ccLxxVI. 
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CCLAXVI. In this fifth method of employing a given ſum of mongy, Of the ſavings 
«17 year for che purpoſe f diminiſhing .the .nazignal; debt, it is evident cout would | 
re would be no ſayings accruing to the publick till after the expiration year to the 
the limited term of years during which the new annuities, into which publick, after 
+ perpetual annuities had been converted, were to continue at all events, 4 expiration 
ther the proprietors of the | ſaid. perpetual annuities, or their nominees, of * bs os 
crue to the publick very large ſavings every year by the deaths, of ſome: annuitants, 

the perſons for whole lives the ſaid annuities ſhould have been granted. 

oy theſe ſavings ought to be employed, as faſt as they aroſe, in diminiſh- 

g the national debt in either the firſt or the ſecond method above- 
{:ribed, or in ſame ather method equivalent to tem. 


ey lf g 


2 


— 
& 2 


8 . =», © 
SE 


CCLXXVII. Thus, for example, it might be expedient to convert 
nillior,, or two millions, or, perhaps, three millions, of pounds, ſterling, 
7 amum of the perpetual. annyities, now due to the publick creditors, 
ich the conſent the proprietors of ſuch annuities,) into annuities 
ich ſhould continue for 30 years at all events, and likewiſe, after the 
wpiration of the ſaid 30 years, during the lives of their reſpective pro- 
etors, or of other perſons that ſhould be named by the faid proprietors, 
nd who may be called cheir namineert. And then the million of pounds, 
erling, a year, or other given annual ſum that could be ſpared out of the 
ublick revenue for this purpoſe, or a part of the ſaid fum, might be 
mployed in paying the additions which it would be neceſſary to make to 
be perpetual annuities ſo. converted, in order to make amends to the 
prictors of them for this abridgement of the time of their continuance. 
nd, as there would accrue to the publick at the end of the ſaid term of 
o years, during which the ſaid annuitics were to continue at all events, 
great ſaving of intereſt by the deaths of the many hte-annuitants who 
ould have died in the courſe of the ſaid term z—and other and ſtill greater 
vings of intereſt would accrue in like manner to the publick at the end 
every following year after the expiration of the ſaid term by the deaths 
life-annuitants, until all the ſaid life-annuitants were dead; —theſe 
eral ſavings ſhould, as faſt as they accrued, be employed, for the ſame 
pole of diminiſhing the national debt, in either the firſt or the ſecond 
cthod above-mentioned. | 
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CCLXX VIII, This fifth method of paying off a part of the national This fifth me- 
bb, by converting ſome of the perpetual annuities, now due to the thod of dimi- 
wlick creditors, into theſe compound, temporary, annuities, (which are . 
continue at all events during a certain given number of years, and if properly 
ter for the lives of certain life- annuitants,) would have exactly the purſued, 


Tr 2 ſame Weuld be e- 


; - 7 effec- 
for that purpoſe with either of the four preceeding methods. : qually | 


| 

|. 
| 

l 
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of money was every year to be f 
the ſavings of intereſt accruing to the pubhck;, by the 


The Prinoiples of the Dofdrine of - 


ſame offect towards diminiſhing the national debt, in any giver $06 
time, as either of er methods; Kd 26 i "ip 


ven 
national debt in this fifth method during a given number of years; 
life-annuitants, at the expiration. of. the ſaid term certain (dur 


the annuities were to continue at all events,) and at che ends — 
following years, after the expiration. of the ſaid term, during the lives; 
any of the ſaid life-annuitants, were, as ſoon as they accrued, to. be fail 


fully employed, for the ſame purpoſe of diminiſhing” the national d. 
im either the firſt or the ſecond: method above-deſcribed;z—the quantity 


the intereſt of the national debt, or of the perpetual annuities now alla 


to the payment of it, that would be redeemed to the publick at the e 


of any ſuppoſed number of years, by employing the ſaid given ſun; 
de as the quantity of the { 
intereſt that would have been redeemed to the publick by the fame ann 
ſum of money, if it had been applied to the ſame uſeful purpoſe dori 
the ſame number of years in either of the four preceding method 


money in this fifth method, would be the 


Of this it may not be amiſs to give the following example. 


Ai example” of the ſaid fifth netlud gr apphing a given fum of m 
every year to the diminution of the national debt. 


CCLXXIX. Let: vs ſuppoſe (as in the foregoing articles,) thatt 
ſum of money that is to be applied every'year to the diminution of t 
national debt in this fifth method; is a- million of pounds, ſterling, a ye 
and that the period during which it is to be fo applied; is 60 years, 


let us ſappoſe further, that the perfons upon whoſe lives the new annuiti 


(which are, according to this fifth method, to be eſtabliſned in lieu 
ſome of the perpetual armuities now due to the publiek creditors,) are 
depend, are all, at the time of eſtabliſhing theſe annuities, of the ige 
35 years; and that they will die off in the courſe of the following 
in the proportions expreſſed in Monſieur de Parcieux's table of the prot 
bilities of the duration of human life; and- conſequently that the long 
liver of them will live almoſt through the whole of, the ſaid-period of 
years, and die a few days before the end of it. And let the number 
years during which the ſaid annuities are to continue at all events, 
whether the ſaid life-annuitaats are alive or dead, (and during which d 


are to be paid te- the ſaid life-annuitants;. M they are alive, anch, if the) 


dead, to their executors or other perſonal repreſentatives,) be 30 
And let the intereſt of money be ſuppoſed (as in the foregoing ut 
to be 4 per cent. and the price at which the 3 per cent. annuities (el 
the publick market, ts be £75 per cent. 

CCLXXX. 


ully applied to the diminution of « 
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yan quantity of the perpetual annuities; which now are em- — 
med in paying the intereſt of tlie national debt, might be converted te,, now due 
o theſe compound, temporary, annuities (uhichwate at the ſame life · to the publick- 
notes and annuities for à term certain of 30 years,). by the help of the creditors, 


% ſum of a million of pounds, ſterling, a-year;- + Now this quantity: _ 
u be determined in the: manner followng. ,IiIiiiinto theſe 
enten £ enn 20.10 998 i 10 eee 20 ee t 5517 e compound 
1 $4} "T\ * 51 1 . + 7 life. annuities 


. 9 


CCLXXXT. ſt appears from Mr. Smart's fourth table of compound . — of 

ereſt, page 78, that the value of an annuity of one pound a year for pounds per 
term certain of 30 years, is 17.292,03. And it appears above im. 

ible XXV, page 285, that the value of a remote life-annuity of one An inveſtiga-- 

und a year for the life of a perſon of the age of 3g that is to tion of the iad 

mmence at the diſtance of 30 years, or whereof the firlt payment is to duantity. 
received at the end of 31 years, is £1.410,77. It follows therefore 

at the value of a compound, temporary, annuity of one pound a year, 

ut is td continue for 30 years certain, and alſo for the life of a- perfor of 

age of 35: years, mult be C17. 292, +*£1:410,77, or C18. 0a, 80. 

w, when the intereſt ef money is 4. per oent. (as it is here ſuppoſed to 

the value of à perpetual annuity of; one pound a year. 18 (28. 

herefore, in order to make an annuity of one pound a year of the com- 

und and temporary kind here deſcribed, or that is to continue only for 

years certain and during the life of a perſon of the age of 35 years, 

qual in value to a perpetual annuity of one pound a year, we muſt increaſe 

in the proportion of £25 to C18. 702, 80 ; by which means it wilt) be- 


| 
und, temporary, annuity of Ct. 336,698 a year, that is to continue for 
d years certain and alſo for the lik of a perſdn.of the age of 35 years, 
ll be equal in value to a- perpetual annuity of one pound a year: and 
:quently, if the Government, were to convert ſome of the perpetual 
nuities, now due to the publick creditors as the intereſt of their debts, 
o compound, temporary, annuities. of the kind here deſcribed, or that 
wuld continue for 30 years certain and further for the lives'of perſons of 
age of 35 years, they ought to allow to the faid publick creditors; 
ole perpetual annuities ſhould, be ſo converted into theſe temporary ones, 
annuity of 1. 336,693 a year of the kind here deſcribed, for every 
'petual annuity of £1 a year of. which they had been before poſſeſſed. 
crefote for every million of pounds per annum of the perpetual annuities 
It ſhould be ſo converted, it would be neceſſary to allow to the pro- 
turs of them the ſum of a million times C1. 336, 698 per annum, or of 
336,698 per annum of theſe compound and temporary annuities : and 
| conſequently. 


of life-annui- 
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conſequently, an additional 2 he tequgl 
enable the Government to convert: { 1,090,000 Per.nunus of the perpet 
annuities, now due to the publick creditors: as the intereſt of their gy 
into theſe compound, temporary, annwitics for 30 years certain and fyr 
lives of perſons of the age of 35 years. Therefore an additional a, 
ſum of {1,000,000 would be ſufficient to enable the Government to, 
vert into theſe compound, tegaporary; annuities. for g years certain 
for the lives of perſons of the age of 35 years, a quantity of the perpem 
© annuities that is greater than (1, ooo, ooo per annum in the ſame proponic 


as (1, ooo, oo is greater than £3 36,698, that is, A quantity of the {@ 
perpetual annuities that is equal to (C ooo, ooo * Ln 
e ee EO PE RN 
| ne ot) 200% 80 a away! GEK 
933% % 1 4 g oo 22 e 2 = 
| y | 33, IR | 1 ** +7 | ; 
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CCLXXXII. It is evident therefore that at the end of the faid te 
of 60 years, when all the ſaid life - annuitants {whe were; of the age of 
years, at the beginning of the ſaid term,) will be dead, the ſaid fun 
£24970,020 per annum of the perpetual annuities, now due to the pybli 
creditors, will be intirely redeemed to the publick by means of this « 
verſion of them into theſe compound, temporary, annuities. 


a 7 . | ' . 40 i [ 
Of the ſavings CCLXXXIII. This would be the quantity af the faid erpet 
that would annuities that would be redeemed to the nation by this operation in 
2 2 courſe of 60 years, if all the aforeſaid life- annuitants had lived to vidi 
yore per day of the end of the whole 60 years, or if, when they had died of 
year, after the the different years of the ſaid term of 60 years according to the cout 
firſt zo years, nature, the ſavings which would have accrued every year to the publi 
by the deaths by their deaths during the laſt 30 years of the ſaid term, had not 
tans, * applied to the ſame purpoſe of diminiſhing the national debt, but | 
been ſpent upon ſome other ſervice, But it was ſuppoſed above that tas 
ſavings were to be employed continually, as faſt as they aroſe, for the 


purpoſe of diminiſhing the national debt, in either the firſt, or the ſecos 400 
of the methods above-deſcribed, We muſt therefore now proceed he { 
inquire, what theſe ſavin would amount to in every year of the faid tr: n 
of 60 years after the fi 30 years of it, and what quantity of che pa ma 
petual annuities, now due to the publick creditors, they would be ſulfe ww 
to redeem in the courſe of the latter half of the ſaid term, if they e 796, 
conſtantly employed for that purpoſe, until the end of the ſaid tm Bl 
Either the firſt or the ſecond method above-mentioned. Tihele nung,, 
may be made in the manner following. Shah Re: e of 


CCLXXXIV. 


| * ' 6 i: | * 
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c XXXIV. The number of perſons fepreſented in Monffeur de of the number 

ems table of Probabilities 44 Rving at the age of 25 years, 38 694. A 

ie money that is 50 be Pai günualty b the Government in che afStefaid feen de 
pound annuities (for the lives of ſeveral ' perſons of the age of 33 tants, and the 
ans, and, in Caſe - © ir dying within the {pare of 40 years, to the value of their 
ecurors of fuch deceaſed hfe-annuitants' for the fetmainder of the faig anndities. 

m of 30 years,) in lieu etual 


b 


if. e £2,970,920 "pe He bf pet h 
«ities Which are to be thi redeemed, is che faid ſum of 41 N 
- imam together with the antwal rinnen or povinis whic „i deſtitied 
\ this purpoſe, and conſequently is C3, 70,0 per | "Thetefvre; 
„„ uppoſe theſe compound annuities to be diſtributed equally amongft | 
perſons al Of Un Be" 2b Juty lor A Bk Pre! tf 
£74 of an annuity,” for 30 years cerraity an alſo for his life, of 
— 7 or C55 20.4899. or, very nearly.) £ 57 20.4900 per annum. 

| Ir 2000 CON ne OE ID bits 5531 If 015 16 n 
j conſequently,. if we ſuppoſe them to be equally diſtributed amongſt 
140 perions, all of the ſame age of 35 years, each of the ſaid perſons 
il be poſſeſſed of an annuity, of the ſame kind, or £572:0490- per annum: 
if we ſuppoſe them to be equally diſtributed amongſt 69400 perſons, 
of the ſame age of 38 Years, each of the ſaid. perſons will be poſſeſſed 
an annuity, of the ſame kind, of C57. 049, or 57. 48. id. per 
Let us make this laſt ſuppoſition. 


- 


: 0.kiea% {hag ERS 19 e 
CCLXXXV. Then finde it appears by Monſieur de Parcieux's table Of the ſaving 
the probabilities of the duration of human, life, that out of 694. perſons, dere v if 
he age of 35 years, all living at the ſame time, only 380 perſons will „es by db 


living at the end of 31 years, ot at the age of 66 years, it follows that deaths of come 


court GW: of the ſaid 604. ſe bove- toned, of the age of 35 years, of the liſe-a 
ware” 0! 9400 perſons | above-mentioned, ot the age Of 35 Years, of the liſe-an- 
* living at the ſame. time, (for whoſe. lives, and likewiſe for a term certain nuitants. | 


30 years, theſe annuities of; £57.2049, or 57h. 45.. 14.5 each, are ſup- 

ed to be granted, ) only 380 7 II be L at the end of 31 4 5 

the age of 66 years. And conſequently the annuities of C57. 2049, 

574. 45. 14,4 each, which would have been payable to the other 

38000, or) 21400 life. annuitants at the end of the ſaid 3 1 years, 

oc ie laid annuitants had been then living, will be ſaved to the publick, 

will be ready in the publick treaſury to be employed, in any manner | 

© may be thought fit, towards the diminution. of the national debt, og manner 
amount of , theſe; , annuities is 34, 400 times 457.2049. or in Which the, 

795, 33.8600. Now, if this ſum of 1,796,233. 8600 is immediately {aid faving is 

cut eher in paying off ſome of the capital of the 4 per cent. annuities . y'd 

, according to the firſt method above-deſcribed, or in buying up — "ag 

cat the capital of the 3 per cent, annuities at the price of £75 per years of the 

as cent, ſaid term of 
60 years, 
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cent. according to the ſecond method above-deſcribed;; and; the ingen 

the capital thereby extinguiſhed, or the portion of the perpetual ann 

| that will be redeemed at the end of the next, or 324d, year, by thus emol 
; ing the ſaid ſum of £1,796,233:8600, be likewiſe employed in the ; 
manner; and the intereſt of the capital extinguiſhed by this ſecond « 
tion, . or the 22 of the perpetual, annuities that vill thereby be 
decmed at the end af the 33d year, be likewiſe employed in the 6 
manner; and all the following portions of the perpetual annuities 5 
will be thus redeemed. by means of this firſt ſum of C1, 796,2 3.8 
that is ſaved to che nation at the end of the 3 iſt year by the "ab. of t 
The quantity aforeſaid 31400 life-annuitants, be likewiſe employed in the fame ma 
2 7 — wth, the whole remainder. of the ſaid term of 60 ears; jo, 
"Jebe that vill theſe ſucceſſive ſums of money be ſo employed without interruption dur 

| have been ex- the remainder” of the ſaid term of 60 years, the quantity of the capita 
tinguiſhed by the national debt that will be thereby extinguiſhed at the end of the 
_ term of 60 years, or at the end of 29 years from the time when this | 
the end of the ſaving of £1,796,233.8600 will have accrued, will be equal in value 
ſaid term of the ſum to which the ſaid firſt ſaving of £1,796;2 3 3.8600 would by 

co years. increaſed in the ſame period of 29 years, if it had been improved alt 
time at compound intereſt at the rate of 4 per cent. and therefore it 

(according to Mr. Smarts firſt table of compound intereſt,” page 54,) 


ry . C4, 796, 233.8600 x 3.118,651, 
(5,60 1.826.5237 z the intereſt of which at 4 per cent. is (= 


 £5:601,836.52g7, or ig, or) £224.07 3,0609. 9 
The quaatity num. Therefgre the quantity of the jntereſt of the national debt, or 
of the intereſt the perpetual annuities now due to the publick creditors, which would 
8 redeemed at the end of the whole term of 60 years. by means of this 
hs gnome ſaving of (4,796, 233.8000, which would have accrued to the publick | 
thereby re- the end of Ne 31ſt year of the ſaid term by the deaths of the afvrci 
deemed at the 21,400 life-annuitants, would be £224,073:0609 per anmum, 

"ip "> j > {© \ 44” 4 


| end of the ſaid * 
| term of 60 
| years. 


Of the ſaving CCLXXXVI. In the courſe of the thirty-ſecond year of this e 
made 7 — the 38, ooo life - annuitants of the age of 66 years who were living a U 
chirty-ſecond end of the thirty. firſt year, or at the age of 66 years, will be reduced 
year by the 36, 400. Therefore 1600 more of the ſaid life-annuitants will have < 
deaths of life- in the courſe of this thirty-ſecond year. And conſequently at the end 
Snaprants. this thirty-ſecond year there will be a ſaving to the Government of (31 
＋ 1,600, or) 33,000 payments of £57-2049 each; which would have t- 


become due to the 33,000 life annuitants who will have died in ide that 


. CI{TT 


__—_— U—— 


* 


p preceding Years, if they had lived till that time; There will therefore 
n of 33,009 X 57.2949, or Li, 887,761. 000, to be employed during 


3 


ereſt at the rate of 4 per cent. Now the amount of £1,887;761.7000 
the end of 28 yeats, when improved during that time at compound 


> 8, 


| io mpound interelt, page 54, to be £1,887,761.7000- x 2.998,703, or 
1 N ; 71 200 a of . 1 24 — 490 1 

dun ich at 4 BT of. X 

by 660,536.67 30 the intereſt of which at 4 per cent. is (= 


7 3,346.6 gf ” » A N 
or eee, ot) £226,433.4669 per ammum, 
refore the quantity of the capital of the national debt which would 
extinguiſhed at the end of the whole term of 60 933 of 
s ſecond ſaving of £1,887,761.7000, (which would have accrued to 


660,836.57 30, 


EL 


aths of the aforeſaid 33,000 life-annuitants who would have died in the 
ceeding 32 years,) would be equal in value to the ſum of 5,660, 8 36.6730 
{ the quantity of the intereſt of the ſaid debt, or of the perpetual annuities 


12 


ſaid term of 60 years by means of the ſaid ſecond ſaving, would be the 
of {226,433.4669 per annum. -» IJ e 


= 


. : } f * J c 4 


CCLXXXVII. In the ſame manner we muſt proceed to inveſtigate 
lavings that will accrue to the publick at the ends of the thirty-third, 
thirty fourth, the. thirty- fifth, the thirty - ſixth, and every following year 
tne whole term of 60 years, and the quantities of the capital of the 
0n2] debt that will be extihguiſhed by each of the ſaid ſavings at the 
of the ſaid term of 60 years; if they are conſtantly employed for that 
pole, in either che firſt or the ſecond method above-deſcribed, dyring 
icyeral remaining years of the ſaid term after the times when they will 
© 1eſpeCively accrued. And, in order to theſe inveſtigations, it will be 
Nay, in the firſt place, to aſcertain, by the help of Monſieur de 
cieux's table of the probabilities of the duration, of human life, the 
ders ef life-annujtants” who will be alive at the ends of the ſeveral 
ang years of this term, and thence te determine the numbers of 
ho will have died in each of the ſaid years, and from whoſe deaths 
cral new and ſucceſſive ſavings to the publick will ariſe. 


UI] 453 CCLXXXVIIL 


n the hands of Government at the end of this thirty-ſecond, year the 


L LB-E-A NN US TIE. $29. 


emainder of the ſaid term of 60 years, that is, during 28 years, in 

iniſhing the national debt; which will be ſufficient, t6 extinguiſh as . 
ich of the capital of the ſaid debt as is equal in value to the ſum, to, es 
ich this ſecond ſaving of £ 1,887,761.7000 will increaſe in the courſe of 
; years, if it be conſtantly. improved, during that time at compound 


creſt at the rate of 4 per cent. appears by Mr. Smart's firſt table of 


publick at the end of the thirty- ſecond year of the ſaid term by the 


d ve to the publick crediturs, which would: be redeemed, at the end of 


Of the ſavin 
that will 
made at the 
ends of the 
33d, 34th, 
35th, and 
other follow- 
ing years of 
the ſaid term 
of 60 years, 
by the deaths 
of life-annui» 
wih 
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ile anni. CCLXXXVIII. Now of the aforeſaid original number of 69,40 
2 will annuitants, all of the of 35 yeats, who Were ſuppoſed to 2 
de living at the beginning of the ſaid term of 60 years, and for whole lives (a; bn, 
ereh dry ſor a term certain of 30 years,) the ſaid annvities, of £57-2049 ath 
except the la Were ſuppoſed to be granted, it appears from Monſieur de Parcieus's why 
year, of probabilities that the following numbers will be living at the ſubſcquen 
ages of 68 years, 69 years, 70 years, 71 years, &c. as far as the age of 
94 years incluſive, or at the ends of the thirty-third, the thirty-fours, 
the thirty- fifth, the thirty-fixth, and every following year of the (aig term 


The numbers 


of 60 years, except the laſt; to wit, 


34,700, 21,100, 8,500, 7112 1,600, | 
32,900, 19,200, 9, 4,100, 
31,000, 17,300, 5,900, 700, 
29,100, 15,400, 4,800, 400, | 
27,100, 13,600, | 3,800, . 200, 
255100, 11,800, | ' 2,900, ö 100. 
23, 100, 10,100, 2,200 un 


222 Therefore the numbers of the ſaid life-annuitants who will have died 


in in each of thoſe years, to wit, the 33d, the 34th, the 35th, the 36th, &. 
2 2 and in the laſt year of the ſaid — 45 f 60 years, or from the age of g 


each of the years to the age of 95 years, are as follows; to wit. 
ſaid years, and 5 1 Kt a er 9 4 


e 1700, 2000, 1600, 600, 
1800, 1900, 1400 800, 7; 
1900, 1900, 1200, | 400, 
1900, 1900, 1100, * , 300, 
2000, 1800, "100, 200 
2000, 1800, 900, 100, 
200 1700, Joo, and 100, 


2 wo . CCLXXXIX. Therefore the ſayings of intereſt chat will | 
made at the the publick at the ends of thoſe years in conſequence of the deaths of 
ends of the ſaid annuitants that will have happened in the courſe of them reſpective 


ſequence of 5 


the deaths of 
the ſaid life- 
annuitants. 


L FPBANNUTTIES. 


At che end er the thiny- hd per, 


355 F 1) „ £57:049; 
ot 30.00 & C55. 0% * 71,985;010.6306, 


At the cht ef dhe thitey. ſourtht year, 


34700 1e C5 2049 
or 36,500 K C57. 049. =. £2,087;9y8.8500\ 


At che end of the 'thitey-fifth year, 


— 4 ; odg ao - —U  - cw 


36,500 1900 „  £57-2049, 


At the end, of | the thirty-ſixth year, 
38,400 + 190 x 57.4049, 
or 40,300, x £57.2049, # ave ti 


At the end of the thirty-ſeyenth , year, 
40,390 + 2000]. * Lt 
4 £57 2049, -— C2, 9, 767.2 00. 


At the . of the, han, gaht year, 


i 


or 40300 x Dr — = £2,5349177-0700. 


At the end; of the thirty-ninth year, 


444300 + 2000] x x £57-2049,. 
or 46,300 x £57-2049, = £2,048,586.8700,, 


\ * 


Uu 2 
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At the end of the fortieth yer, 
46,300 + 2000 * £57049, 
or 48,300 x £457-2049, (2,762,996. 6 %% 


At the end of the ſorty · flrſt year, 


38,300 Þ 1906 „ £572049, 
or PAY X 157.2049. = £6871,685 9800. 


At the end of thaithrip-Geadt year} 
50,200 I 1960, . £57 2049. 
or 32, 100 X 57.2049, 12, 980, 375.900. 


* 


At the end of the ' forty-third year," 


52,100 + 1900 * £57. 2049, 
or 54,000 X £57.2049, = £3,089;064.6006; 


At the end of the forty Fourth Year,” 


54,000 wy 180 X. £57.2049, 
or 55,800 X £57.2049, = £3,192;033-4200. 


At the end of the forty-fifth year, | 


55,800 1866 „ (57.2049. 
or 57,600 X C57. 2049, = 3, 298, oo. 2400. 


At the end of the forty- ſixth year, F 


57,600 + 1700| N {£57.2049,' 
or 59, 300 X 57. 2049, = 3,392, 250.5700. 


LIT BAN NU ITA. 


At che end, of he fortyJeventh- years. p 


—— — — — 


39300 . 100 Xx Lu, 


or 60,990 X, £57-2049,. = £3,483,778:41006 


" „e 


60,900 14col *X £57:2049, 
or 62, 300 X {57-2049," =" 3,563,865. 2700. 


At the end of che forty:ninth / year, 
7.300 ＋ 140 * C57. 2049. 
or 63,500, X £57.2049, C1632, 511.1600. 
bet wwe end of che fiftierh pezn, 
83.500 ＋ 110 X 457.549, 
or 64,600. Ls. a0. 3.695,36. 5400. 


At the end of the fifty - firſt year, 
64,600 +. 100 & 457.2049. 
or 65,600' X C57. 2049, (C3, 752, 64 1.4400. 


At the end of the fifty · ſecond year, 


65,600; + goal * C5 
or 66,500. X (57.2049, 3,804. 12g. 8500. 


| 


At the end of the  fifty-third year, 
S, + 700| X £57-2049, 


* 


67,200 X C37. 2049, = £3,8444169.2800. 


# 


nnen, 
Av een d whe! wake your, 


67,200 * £67:2049, 
or Ea. h97 00096 = {£3:\878;492-2200, 


Ar che end of the lifty . fifch a 


67,800 + Joal Cg 
or 68,300 x £57- 2049. = n 


At the end ef the fifry-ſixth year, | 


6,300 F Too| „ £57:2049, | 
or 68, 700 x £57.2049, = $3:9294976.6300, 


At the end of the fifty-ſeventh year, 


38,700 Þ Joo| 455. 2049 
or 69,000" x £57.2049, Þ £3,947,t3z8.1000. 


At the end of the  fifty-eighth year, 


89,55 T Tool „ (5. 2049, 
or 69,200 x TW” 2049, = £3,9585579-0800: 


At the end of the fifty-niath year, 


69,200 I- e x -£57.2049, 
or 69,300 * £72049 = £3,9641299 * 


And at the end af the ixtierh and lat year, | 
69, 900 + root x 657.2049. 


Ko 69,400" x C57. 2049, = £3,970,020.0600. 


CCXC. 


% 
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ccxc. All cheſe ſavings are to be laid out in ciminiſhiog the national The ſaidd fav. 

vbt in either the firſt, or the ſecond method above · deſcribeai; by which ings are to be 

ens the portion of the national debt that will have bern extinguiſhed at employed in 

he end of the ſaid term of 60 years in conſequence of each of cheſe ſavings, 5 pores, 
cept the laſt, to wit, £3,990,020,0600, or (negleRing the fraRion. .o6o0,) debt, in either 

(3.970, 020, will be equal in value to a ſum that is greater than ſuch ſav- the firſt or the 

g, namely, to the ſum which is the amount t which ſuch ſaving will ſecond me- 

ve increafed at the end of the ſaid term, if we ſuppoſe it to be improved r my 

tte mean time at compound intereſt at the rate of 4 per cent. We N 

uſt therefore, in the next place, compute the amounts of theſe: ſavings at 

he end of the (did term, if ſo improved at compound intereſt in the mean 

me, or during the remaining years of the ſaid term after the times at 

hich they will hpve” reſpectively accrued, that is, during 27 years, 26 

ears, 25 years, 24 - Years,.\&c. to the laſt year of the "ſaid term. Now 

<& amounts will be as follows. SRI | 


. 2 * io 
4 - 


CCXCI. The, amount, of £1,985,040.0300, improved at compound Acowputat 
tereſt at the rate of 4 per cent. uring 27 years, is = £1,985,010.0300 of theamounts 
5 BY 4 ease ie 3 


: 883,363 = 5,723,514. 4001. of all the ſaid 


The amount of £2,087,978.8500, improved in the ſame manner during cept the laſt, 


YL 2 


| at the end of 
6 years, is £2,087,978-8500 x. 2:772,469 = £5,788,856:6342: "the faid ern 
1 Ni 1 2 7 - , EN £1 tv 8 ed 


The amount of C2, 196,668. 1600, improved in the ſame manner during it improved * 
5 years, is £21 9p x Weeze 36 = £585 5:957-060g. : {| a 2 — 

And the amounts of all the Elloving' gange improved in the fame rate” of 4 per 
anner during the remaining years of the ſaid term of 60 years after the nt. 
mes at which they will have reſpectively accrued to the publick, wilt be 


follows. { ' ) 
4 v - - | 14 


Ain Hits | 5 44 ed (ES 433% | 
2.663, 30 8, 909, 332.0 %s s. 


o 


1 199 


} 0 | as 


o 
. 
* 


———— { 


£2,305,357.4700 


42, 419,767.27 „* 2:464,715 = £5,964,036.6B68, l 
42,534,177. Px 2.369,918 = Cs, oog, 79 1.85633. 
42, 648,58 6.8 700 * 2,278,768. = „6, o35, 5 153. 048. 
42, 62,996. 6 x 2ʃ191, a3 = £6,054,065.5525. 

£2,871,685.9800 x 2.106,849 = £6,050,208.7352. 

£2,980,375.2g900 x 2.025, 816 = £6,037,691.9484- 

43,089, 064. 600 x 1.947,900 = £6,017,188.9343- We 


13,192, 033. 4200 


. 
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2 3,192,033, 4200 x 1.872,981 C15. 96. N 


Nau, | y | a £3:295,002.2450' * 1. 800,943 =" £5:934,1tT.219t; 11 & 
413,392, 280. 5 x, 1.731.676 = £5,874,278 Bg8o.” 
13.483.778. 4100 x 1.665,073*. = £5+8004745-3684... 
4 | 
X 


2. 8 


13,563,865. 270 * 1.601, ½ 5, og, B62. 3409. 
13,632,511. 1 x 1.539,44 = £5,592,083-8199," 
113,695, 436.54 x 1.480,44 =, £5,476,147-7657,. 

3.752,64 1. 4400 x 1. 423,311  =«£5,341,175.8406. 

C3. 804, 125.8 0 Xx 1.368,69 = (C5, 206, 200. 5 104. 
13,844,169. 2800 X 1,315,931 = £5,958,661,5248, 
13.878, 492. 220 * 1.265,319 = £4:997+529-8973-. . 
£3997,094:6700, x 1.216,62 (4,5858574. 44. 
13.929, 976.6300 'x 1.169,88 = £44597,514.6004. [ 
(3,947,138. 1b x 1.124,864 = £4:439,993-5517. 
£3:958,579.9800' x 1,081,600' = ' £4,281,599.1329,” 


Ly 


And 43, 964, 299.570 Xx 1.040,000, = £4,122,871.5528, 


* 


The addition - CCXCII. Having thus found the amounts to which the ſeveral yea 
of the amounts ſavings made at the ends of the thirty-firſt year and every following) 


of all the year. of the ſaid term of 60, years, except the laſt, will have increaſed at ti 


* ſayings ut end of the ſaid term by being ; : 
of tm by being improved in the mean time at compou 
4 — intereſt at the rate of 4 per cent. we muſt now add all theſe amoun 


60 years, into together with the ſaving of £3,970,020.0600,. Which will accrue at f 


one ſum. end of. the laſt year, into one ſum: which may be done as follows. 

The amounts of the ſavings made in the firſt period of ſix years iu 
the expiration of the term certain of 30 years, and in the ſecond periodi 
ſix years after the expiration of the ſaid term, and in the third period ( 
ſix years after the expiration. of the ſaid term, will be as follows, \ 


i 8 6.68688 FP OA ** 
5·6 60,8 36.67 30 6,05, 79 1.8533 6978,617%%% Wt 
5,723,514.400t « 6,035,515.0045 © © $,934;0r1:2194 7 
5.78858 56.6342 6,0406532 36,8748. b Wl: i: 
| 5,8554957.0609 6,0 50, 208.7332 «5180057453084 Fe to 
5.909.332.0242 6.037,69 1.9484 6,05,862.3409 549, 
34,540, 23,3161 36,147,309. 90 38,31, 80%½%% its 
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ad the amounts of che ſavings made in the fourth period of ſix years 
Ta fifth period of ſix years after the Fee of . the wy. term cer- | . _ 
| hin of 30 years, nenn e ee 40 e eee p bo Les 
2 * | * | " 3 1 Eil 5 3 + : 
55924083.8199 | 4.788 el er. 
5.476, 147,6 7 4.597,61 | 


| 


534131758406 %/%ʃüͤ (643999355 X bh I 25 


vy ” 
130 i 


Therefore the ſum total of the amounts of all theſe ſavings at the 
d of the ſaid term of 60 years, is £163,745,818. 8231, | 


n 
© © $46540-323-3464 
36, 147309. 780 
35,310,805 % 
*  ,31,581,807.5587 4 
e ee ode. | 


$ 15 Supt * 
16 58 8.8 Net eee 
1 245 „ 0 
: 


* ” l 


5,06, 208.7 1 * 4.281, 99.1329 | 
5,058,661.5248 4a122,871.5528 x i 
4•907,529.8973 3.970, 20. ,/%r— 4 is | | | 
31g81,307:5507, 15 265165, 57 4% n 47 wy | | 
7 | 


. 


my 


* 


ccxcn.. Therefore the — of be capi ral of * 5 oAE, gebt The quantity” 
at would have been extin d, b all theſe ſavings, at the ogg 
d of the ſaid term of Go years, will be 3 in value to the ſaid ſum have been ex- 


ana. 8231 ; * drs intereſt of which at . per cent. 


mes of oi 


[163,745,818. 8231, of | Soghyarpagne, or) 66, 51970827875. 8 o te foregoing 


— be id 
| wa the quantity of the intereſt of the national debt, ot of the per- term of 66 
ul annuities now due to the publick creditors, that would be redeemed Cs. 
the publick at the end of the ſaid term of 60 years by means of all The quantity. 
E' lavings, (ſo that at the end of the next, or 61ſt, year it would be of the intere 


to be diſpoſed of by the Parliament in any other way,) would be ol the national 
1549:$32.7529 per annum, or (neglecting the fractional part 7529,) be * 8 
549,032 ad annum, . a | deemed tothe 
| „ © "CERN; This "ot as 


by 
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The whole CCXCIV. This ſum of ' {6,549,832 rer annum moſt therefor 
— - 9 added to £2,970,020 per annum; which was the quantity of the pere 
national debt annuities, now due to the publick creditors, which was - ſap; to w 


that will be converted into theſe compound, temporary, annuities for 30 
redeemed to and for the lives of 69400 perſons, all of the age of 35 years; and which 
he end of be Will therefore be now wholly redeemed to the publick by the expiraic 
ſaid term of bo the ſaid term of 30 years, and the deaths of all the ſald life-annuitans, 
years by the and the ſum of both, or the ſum of C9, 319.8 32 per anmum, will be dhe 
foregoingope- whole quantity of the intereſt of the national debt, or of the Perpetual 
ration. annuities employed in the payment of it, which will be redeemed to the 
publick. at the end of the ſaid term of 60 years, (fo as to be free at «| 
end of the next, or:6:ﬆ, year to be diſpoſed of by the Parliament in any 
other way,) by the faithful application of a — of pounds, ſterling, 
a year to that ſalutary purpoſe during that period according to this fift 
method. QE. I. 


Agreement Ferre. This ſum. of £9,5 19,8 52 per annum may be conſidered 
between the equal to the quantity of the _ perpetual anauities, now. due to the publ 
_ the creditors, which would have heen tedbemet to the publick in the fan 
— ſpace of 60 years by employiag the ſame annual ſum of a million of 
life · annuities pounds, ſterling, for the ſame purpate in either of the four preceeding 
with. a term. methods; which quantity we have ſeen in the fotegoing pages to be 


certain annex- 


(—- 
, and the effects 995202000 Þ * * Sn Too x £ 3199 190 5.2 


t the. f . * 
— 5. ag or £95149621740-90 or (9,819,627. 4096, or (neglecting. the fraftion 
methods. 100 


4096, 9,5 19,627 per annum, For the difference between them is only 


£425 per aunt; Which, upon fo, large. ſuns as 4956 19, 6 am 
tuifle;: | "= 


2 3 CCXCVI. We may 1 that this _ * of 
mon con employing a million of 7 s, ſterling, or any other given ſum of money, 
— 2 me da. to the pu#poſe of diminiſhing the national ebt, by converung 
ſiſtæ method oi ſome of the perpetual annuitios, now due; to the public. creditors, 1ato 
applying a theſe compound, temporary, annuities, which are to continue at all events 
— — during a certain term of years, and} ate alſo! to be extended contingent: 
Yor the du beyond the; ſaid; term and during che lives of certain life-anouitand, 
ration of vould be juſt as effeheious in redeeming, the perpetual annuities that ae 
the nuionaf now due to the publick creditors as the intereſt of the ſaid debt, 406 
. therefore would be juſt, as beneficial to the nation as either of the i 

preceeding methods of applying the ſame ſum of money to ” =_ 


=” * n 


4 


* * 
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| --ofe during the ſame period of dime: which-was the principal object of 
tut | foregoing computatian. But this, it muſt be remembered, is tug only 
"on 2 fuppoſition that the annual ſavings which will accrue to the publick 
the end of every year after | the expiration of the ſaid term certain 
oring which the ſaid annuities are to continue at all events,) by the 
..c5 of the ſaid life-annuitants, are immediately; employed in diſcharging. 
part of that debt in either the firſt ar the ſecond method above-deſcribed, 
in ſome other method that is equivalent to them. For, if thoſe ſavings 
not ſo employed, but are diverted to other uſes, the converſion uf the 
erpetual annuities, now due to the publick creditors, into compound. 
mporary) annuities of the kind deſcribed in this fifth method, would. be 
dently a much Je/5 efficacious method of diminiſhing the national deht 
an either of the preceeding methods, Thus, for example, we have. 
that, by employing the fait ſavings in che manoer above-deſcribed; 
e ſum of one million of pounds, ſterhng, à year, emplayed in this fifth 
cthod, will be ſufficient to redeem to the publick, in the counſe of 60 
s, the ſum of £9,519,852 per annum of the intereſt: of the national 
x; but without the help of the faid ſavings, it will redeam in that time 
il; {2,970,020 per annum of the ſaid intereſt, Therefore, whenever 
jr propolal is made to pay off any part of the national debt by means 
thele compound, temporary, annuities, /: (which are to continue for a 
ain number of years at all events, and after wards during the lives of 
ain life-annuitants,) great care muſt be taken that the ſavings of the 
blick revenue, which will accrue every year to the publick, (after the 
ppiration of the term certain, _— which ſuch annuities are to continue 
il events,) by the deaths of the ſaid life-aunuitants, ſhall be conſtantly 
plicd to the ſame purpoſez or otherwiſe the nation muſt (as Dr. Price 
x obſerved concerning the conyerſion of the perpetual annuities, now due 
— _ creditors, into life · annuities,) loſe greatly by all ſchemes 
Ss KING, | | | BI EF þ | 


| 


/ 
i, 


fath method of employing 4 given fum of money every year in the 
reduflion of the national debt, by "means of life-annuities with 
benefit of ſurvivorſhip during à certain term of years, 


CCXCVIT, A fixth' method of applying a given ſum of money | 
ry year to the diminution. of the national debt, might be grafted on 
tourth method, in which ſome of the perpetual annuities, now due to 
publick creditors, are ſuppoſed to be converted into life · annuities. 
, inſtead of ſuppoſing (as we did in the ſaid fourth method,) that, 
on the deaths of the ſaid life-annuitants, their annuities ſhall revert to 
publick, and be immediately * for the purpoſe of n 
X 2 & 


MVSEVM 
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the national debt, in either the firſt; or the ſecond, method aboye.,. 
tioned, we may ſuppoſe them ro accrue to the ſurviving life-anquitzy 
and to be equally divided amongſt them, untill their annuities (which. 
is evident, will, upon this plan, be continually increaſing,) ſhall have i 
creaſed to ten times their e peu or to ſome other very gte 
ſum, or during a certain number of years Jeſs than the Whole number 
years during which it is probable that ſome few of the faid life-annvitans 
may live: and then the annuities of thoſe life-annuitants who ſhall 6; 
after the expiration of the ſaid term of years, or after the annuities of f 
ſurviving life-annuitants ſhall have been increaſed to their greateſt allows 
magnitude, may be ſuppoſed to accrue to the publick, (as in the aforeſai 
fourth method,) and to be employed, for the purpoſe of diminiſhing tt 
national debt, in either the firſt,” or the ſecond, method above-mentioned 
And, if this corpora adopted; the annual, fum. of money, which could 
ſpared from the publick revenue for this purpoſe, might be employet i 
paying to the proprietors of the perpetual annuities fo converted into ten 
porary ones, the additions which it would be neceſſary to make to the (aj 
perpetual annuities: in compenſation for the ſaid abridgement of the 
duration. ads HI; 500:::5) „ 495 
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In this method, as well as in, the four preceeding methods, it is (a 
poſed that the proprietors of the perpetual annuities that are ſo to be c 
verted into temporary. ones, have previouſly conſented to ſuch converſion, 


CCXCVIIL Thus, for example, if a milkion-'of pounds, ſterling, 
annum could be ſpared from the publick revenue for this purpoſe, 


Government might convert a proportionable quantity of the perpei © 
annuities, now due to the publick creditors, with the conſent of the M 
prietors of ſuch annuities, into annuities for the lives of the faid | * 
prietors, or of ſuch perſons as they ſhould name, with the benefit ; — 
ſucceeding to each other's annuities by ſurvivorſnip during the ſpace Ie 
30 years; after which the annuities of the then ſurviving life-annuit * 
ſhould. no longer accrue, upon the deaths of the ſaid Iife- annuitunu, . 
their ſurviving companions, but ſhould belong to the publick, and f de 
employed every year in the diminution of the national debt in either “ 
firſt, or the. ſecond, method: above-mentioned. And the ſaid million % 
pounds per annum would, in ſuch caſe, be employed in paying the ddt 
which it would be neceſſary to make to the perpetual annuities that (hd * 
be ſo converted, as a compenſation to the proprietors. of them fo! hk 
abridgement of the time of their continuance, ; — 
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CIX. If a given ſum of money were to be employed every year Thicgun. me 
2 of diminiſhing the national debt. in this Lixth ethod, its hed of 0 dim. 
+ would be exactly the ſame in a given period of time as it would be, niſhing the na- 
employed for the ſame purpoſe during the ſame {period in either of the donal debt, af 

preceding methods; that is, the quantity the. intereſt of the fe, "woul be 
onal debt, or of the perpetual annuities now due to the 2 cre- equally 'effec- 
ors, that would be redeemed to the publick by the application of a wal for chat 
hen annual ſum of money to the diminution of the national debt during Ar 
given number of years in this ſixth. method would be exactly the ſame gy. preceed - 
that which would be redeemed to the publick by applying the ſame ing ; 
m of money every year to the ſame purpoſe during the ſame number of 
in either of the five preceeding methods. Of this Iwill now proceed 

give an example. | 4 | | 


"1, 


k example of the ſaid fixth method of employing a given ſum of money 
every year in the reduttion of the national debt. | 


CCC, Let the ſum of money to be employed in the reduction of preliminary 
national debt according to this ſixth method be (as in the former ſuppoſitions. 
mples,) a million of pounds, ſterling, a year; and the period during 55 
ich it is to be ſo employed, be alſo the ſame as was choſen in the 
d former examples, to wit, a period of 60 years. And let the 
prietors of the perpetual annuities which are to be converted into 
annuities with benefit of  ſurvivorſhip according to this ſixth me- 
xd, or the nominees of the ſaid proprietors, during whoſe lives the new 
annuities are to continue, be all of the age of 35 years; ſo that it may 
alonably be expected, (according to Monſieur de Parcieux's table of the 
dbabilities of the duration of human life,) that the laſt ſarvivor of them 
| live almoſt through the whole period of 60 years, and die a few da 

fore the end of it. And let the number of the life-annuitants for 
ſe lives the new annuities arè to continue, be ſuppoſed to be the ſame 
n the examples above given of the foregoing fourth and fifch methods, 
vit, 69,400, And let the ſaid 69,400 life-annuitants, (who are all of 
ige of 35 years at the time of granting the ſaid life-annuities,) be 
poſed to die off every year in the proportions ſet forth in Monſieur de 
rcieux's table of the probabilities of the duration of human life. And, 
uy, let the intereſt of money be ſuppoſed to be 4 per cent. and the price 
wich the 3 per cent. annuities ſell at the publick market, to be £75 


cent, 
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An ioveſtign- CCCI, Theſe things being premiſed, we muſt, in the gent «1 
tion of the jnquire what quantity of the perpetual annuiries, now due to t 

— — creditors, might, by the help of a million of — ſterling, 

| bove - deſcribed. 


he Publ 4 
à year, | 
Now th; 


-pvities, now Converted into temporary annuities of the kind a 


due to the may be determined in the manner following. 
Publick credi- Tl % | 


wh, which Let us firſt ſuppoſe that theſe 69,400 life-annvuitants (who are all; 


verted into the age of 35 years,) receive from the Government, for an adequate ch 
theſe com- fideration, grants of annuities of £10 a piece, of the Kind juſt n 
pound life- = qefcribed, or that ſhall increaſe by ſurvivorſhip during the ſpace of x 


With beneft of Years, and then ſhall continue at their laſt magnitude, (to which they wi 
ſurvivorſhip, have increaſed in the courſe of rhe ſaid 30 years,) during the lives F 4 
by the help of of the then ſurviving life-annuitants reſpectively. The ſum of all thel 
ee — _ annuities will be £694,000 per annum; which, it is evident, the Gover 
ing, per an- ment will be obliged to pay for 30 years together to ſuch of the ſaid lit 
ma, Annuitants as ſhall be living to receive it, But at the end of the faid tn 
of 39 years the Government will have leſs than £694,000 to pay ent 
year to the ſaid ſurviving life - annuitants; becauſe then the right of bs 
ing to each other's annuities by turvivorſhip is ſuppoled ta ceaſe, and u 
annuities of the life-annuitants who ſhall die after the end of the ſaid x 
years are ſuppoſed to accrue to the publick. The Government will d 
fore have a faving at the end of every year after the expiration. of the (ai 
30 years, which may be employed in diminiſhing the national debt in eit 
the firſt or the ſecond method above-mentioned : and theſe ſavings will 
An original greater and greater every year untill all the ſaid life-annuitants are dead, 
' liſe-annuity of till the end of the whole term of 60 years, The number of life-annu 
$59.6 too of will be reduced in the courſe of 30 years from 69, 400 to 39, 300 0 t 
a perſon of the at the end of the goth year the ſum of £694,000 will be to be dini 
ageof35years, hetween 39,500 perſons, inſtead of 69,400 perſons, and conlequent'y eat 
will increaſe of the ſaid 39,520 perſons will receive, for his ſhare of the ſaid £694,0 


in the cou 


{io e69.620 the fur of (8.588, or) Cin. sss. b. And this fam of £17969 


Fer ae, which he will be intitled to receive at the end of the (aid zoth year, he wi 
continue to receive at the end of every following year of his whole We 


Diviſion of a We may therefore divide the whole annuity which each of the ſaid 69,4 
compound life.annuitants will be intitled to according to the faregaing ſuppalium 


life-annulty of into the two followin parts; to wit, 1ſt, an annuity of £102 ycar ford 
607 dle life of Hirſt 30 years of his be and no longer, but accompanied with the bebe 


a perſon of the of ſucceeding by ſurvivorſhip to the annuities of ſuch of his fellow 1K 
n annuitants as ſhould die in the courſe of the ſaid 30 years; by which mea 
| farvivorkip the ſaid annuity of £10 a year will gradually increaſe from { 10 ! 
during 5 (17.569, 620 a year; and ſecondly, a 1emote life- annuity of { 17. 569,00 


years, into that is to cammence at the end of 30 years, (or whereof the firit payne 
two parts, 
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\ to be received at the end of 31 years,) and that is to continue during 


und in the manner following. | 1 * y a 


coc. As the ſeveral annvities of thoſe life-annvitants who ſhall die 
teir ſurviving companions, and not to accrue to the publick, it is evident 
he faid 69,400 life-annuitants for the enjoyment of the ſaid life-annuities 


anied with the aforeſaid benefit of ſurvivorſhip during the ſaid term, will 
e the ſame that ought to be paid by them for the ſame annuities, if the 
id annuities were to be granted to them for a term certain of 30 years, 
) 25 to become payable to their execatofs, or other perſonal repreſentatives; . 
| cafe the ſaid lite- annuitants themſelves ſhould happen to die in the courſe 
the ſaid term: becauſe it would be a matter of - indifference to the 


the ſaid term of 30 years, were made payable, during the ſeveral: 
mining yea's of the ſaic term, to the executors, or other perſonal repre- 
atives, of the ſaid deceaſed life-annuitants, or to their ſurviving com- 
mions, who would, in ſuch caſe, ſupply the place of their executors. 
nd conſequently, as all the ſaid 69;400 life-annuitants are ſuppoſed to 
of the lame age of 35 years, and there is no reaſon that any one of 


them ought to pay for the emoyment of his life-annuity. during the ſaid. 
m of 30 years, or ſuch part of the ſaid term as he ſhall happen to live 
rough, when accompanied with this benefit of ſucceeding, by ſurvivor- 
p, to his proportional ſhare. of the annuities of thoſe of his companions: 
0 ſhall dic in the courſe of the faid term, will be the fame as he oughs 
pay for the purchaſe of the ſame annuity for the ſame term of 30 years, 
1 it is to be enjoyed at all events during the whole of the ſaid term 
der by himſelf or his execunor, or other perſonal repreſentative, but 
ut any chance of augmentativn, Now it appears by Mr. Smart's 
th table of compound intereſt, page 78, that when the intereſt of mo- 
} 18 4 per cent. the value of an annuity of one pound a year for a term 
30 years certain (or not depending on the continuance of any life, or 
| other contingeney,) is C17. 292033. Therefore the value of an an- 
'y of £10 a year for the ſame term of 30 years is £172-92043 5 
conſequently. the value of a life-annuity of £10 a year for the life 

* of the aforeſaid 69, 400 life annuitants of the age of 35 years, during 
me term of 30 years, if he mall ſo long live, but not to continue after 
nid term, accompanied with the above-mentioned benefit of ſucceed- 

f by lurvivorſhip, to the annuities of ſuch of his fellow life-annuitants as 
de in the courſe of. the ſaid term, will alſo be £172.920,33- QEL 


CI. Thg: 


x 


lick, whether the annuities of the lite-annuitants that died in the courſe 


em ſhould E more for his annuity than any other; the price whicfr each · 


\ 


Acomputation 


of the value of 
the firſt part of 


ſuch com- 


pound life- 


annuity, 


year during a term of 30 years, are ſuppoſed to be divided amongſt | 
hat the price which ought to be paid to the publick by the whole body of | 


uring the ſaid term of 30 years, in caſe they ſhall live fo long, accom- 
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A | | 
— — | CCCIIL The other annuity, of which we were to determine | 


of bach ebm. of the age of 35 years, that is to commence. at the end of 30 year, 


pound life- whereof the firfl payment is to be received at the end of 3 


annuity, 


The value 
the whole 


the ſaid com- 
pound life- 


annuity of 1 
Her annum. 


The fad em- Cc. Now, when the intereſt of money is 4 per cent. the intere 


dlife-an- | Batt 
— of or of £197.707,02 will be +. X £197.707,02, or . Y 
equal in valo Ss iy of / of 
equal in value {-,908,28 per annum; and conſequently a perpetual annuity of £7.9 
1 — 5 worth the ſum of C197. 70%, 2. Therefore a perpa 
77. 908,28 anhuity of £7.908,28 per annum is equal in value to a life-annuity of i 
ger anum. kind above-deſcribed of {10 per annum for the life of a perſon of the 
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sa remote life-annuity of C17. 869, 620 per annum, for the life of a pat 


1 
intereſt of money being 4 per cent. Now the value of a ite mah 


only one pound a year of this remote kind for the life of a perſon of 4 
age of 35 years, when the intereſt of money is 4 per cent. appears the 
(in Table x xv, page 285,) to be £1.410,77, Therefore the value of 
life-annuity of £17.569,620 per annum of this remote kind for the life, 
a perſon of the age of 35 years, is = 17.569, 620 'x £14410,77; « 
124.7 86,692. K EI. | x 


of -'CCCIV. Therefore the value of both the foregoing annuities, or 
of the whole annuity which is ſuppoſed to be granted by the Government; 
each of the aforeſaid 69,400 life-annuitants of the age of 35 yean, j 
ol. £172.920,33 + 24.786, 69, of £197.707,02. Therefore £197.07, 

is the price which each of the ſaid 69, 400 life-annuitants ought to pay 


the Government for a grant of an annuity of £10 a year of the ki 
above-deſcribed, ,QE I. "Pm 


j 


of 35 years. Therefore the 69,400 life-annuities of £10 each which 
above ſuppoſed to be granted by the Government to 69,400 perlons, 
of the age of 35 years, will be equal in value to 69,400 perpetual annul 
of {7.908,28 per annum, or to a perpetual annuity of 69,400 x £7.99 
or £548,834.63200 per annum. Therefore, if the | yearly ſum, 
£548,834.63200 of the perpetual annuities, now due to the pub 
creditors, were the property of the ſaid 69,400 perſons of the age dt 
years, to whom we ſuppoſed above that the Government had granted! 
annuities of £10 each of the kind above-deſcribed, and the ſaid 694 
life-annuitants were to reſign to the Government their right to the 
annual ſum of £548,834.63200 of the perperual annuities, in exc 
for, and as the price of, their ſaid life-annuities of £10 each, or the am 
fam of £694,000 amongſt them, ſuch a bargain would be fair and © 
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on both ſides. Therefore the difference between (694, ooo per annum and 
1545.834000 fc auen hat is we ſum tot f Erg, 16556850 per 
aun, would be the addition which it would be neceſſary for the Govern- | 
ment to make to the faid ſum of £548,824.63200 of the perpetual annui- 
ties, upon their being converted into | life-annuities of the kind above: 
teſcribed, as a compenſation to che proprietors of them for the ab ridge. 
nent of the time of their continuance. And conſequentiy, ſince chte 
additional ſum of '£1 45,165. 36800 per aum would be ſufficient to enable 
the Government to convert the ſum of C548, 8 3.63200 per annum of the 
perpetual annuities into life-annuities of the kind above-deſcribed, - the 
additional ſum of a [million of pounds per annum would be ſufficient to 
enable the n convert —_ life annuities. 9 kin a 
vantity of the perpetual annuities that greater than (34818 f4. 6320 
than 145, 165. 368 00 per amum or à quantity of the perpetual annuities 
| 100609 {548.824.63200, ot 4232222009 
ee (ae 30s 8455 N 143,165.368,00 
0) £3,780,754 per an. Therefore the quantity which, we propoſed The quanity 
in Art. ccc1 as necefſary to be determined, to wit, the quantity of the of the perpe. 
perpetual annuities, now due, to the publick creditors; which might be oy. 2 
converted into life-annuities of the kind above-deſcribed by the help of a Ar. 301 — 


fund of a million of pounds per annum, is the ſum of 3,7 80,754 per neceſſary to be 
mm. QEI, * Ae 10 22 1434 e determined, 
| FX FU 270918 A 43 45a} $44 1 is the ſum of 

210 Jo tr wo v o i 24:5 (ib og1 is en £3:790:756 

1 16-5144 2177 23 fergie! 9 


N „ 38410 1e ie (00 HH 
CCCVI. Let us now therefore ſuppoſe that the Government were to The original 
mploy the ſaid fund of a million of pounds per annum in converting quantity of 
3,780,754 per annum of the perpetual annuities into life-annuities of the _ 1 
Kind above-deſcribedz and that the number of wen- of the age of 35 9 
years, to whom, or for whoſe lives, the ſaid life 


e-annuities were to be fition that the 
Wanted, was 69,400; Then it is evident that the whole ſum of money whole um of 
hich would be paid every year to theſe 69,400, life -annuitantz, or the 8 
vrvivors of them, for the ſpace of 30 years, would be 1.780,84 per the perpetual 
mm together with the ſaid additional ſum of t, ooo, oo per annum, annuities is 
uch would be neceſſary to enable the Government to make this con- 2 into 
cron; that is, it would; he £4,780,754 per annum. And conſequently 3 
e ile. annuity which would be due to each. of the ſaid 69, 400 life · annui- that the eu 
Ce 


s at firſt, or before any of his companions had died, would be equal to ber of the 


780,764 e enn N | by annuitants 
——, or 68.886, per annum. 997 continues (as 
09,400 ? 5 eee before) to be 
gra 1 a rd is 
4, 08.58094 


Yy CCCVII. The Fe aun. 
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Another man- CCCvlII. The quantity of each of theſe life-annuities may lien 


ner of deter- 


mining the be determined in the following manner. 
antity 3 | | an. 
id iginal Since, when each of the 69, 400 1338 of 
on > 69 ind age 35 Years wa 


liſe · annuity. ſuppoſed to have a life-annuity, of the 
| granted to him by Government, the additional annual ſum of money which 

was required to enable the Government to convert a. portion of the 
„dun annuities due to the publick creditors, that was equivalent tn . 
annual ſum of £694,000 {which was thus ſuppoſed to be granted, in lis. 
annuities of £10 a piece, to the ſaid 69,400 life-annuitants,) into the aud 
life-annuities, was C143. 165. 36800 per annum, it follows that, when u 

additional ſum of {1000,000 per annum is employed for the ſime 
and the number of the life-annuitants, ho are to receive theſe lite-annuitic 
11 r which each of 


fore will be equal to Lia x 


£68.88695, which agrees with the number found before, to wi 
£68.88694, to ſix places of figures, and differs from it only by an unt 
the ſeventh figure. We may therefore be confident that the faid firſt f 
figures are true, or that the quantity of each of the original life-annuitie 
belonging to the ſaid 69,400 life-annuitants, or that which he would be 
intitled to at the end of the firſt year, if none of his 


l in the courſe of it, is £68.8869. per annum. | | _—_ 
WW | lavin 
1 year 
1 | n 1 | WF © Sg LR ain 
| Oſtheircreaſe CCCVINE We muſt now proceed toi: inquire to what quand Web. 
1 +» _ _ original fe- annuity, belonging to each of the ſaid 69;400' life-annuitant 

il — of Will increaſe by the deaths of ſome of the ſaid life · annuitants, in the co 


68 88694 of the faid term of 30 years. Now, fince, when each of the orig 
er annum, by life-annuities was ſuppoſed to be Aro a year, it was found (in Art, ccel, 
33 to increaſe, in the courſe of the ſaid 30 years, to £+7.569,620 a yea, 


frip, in the follows that the original life-annuity of £68.8869, or, more. accurat 


; rourſe of 30 £68:88694 per aunum, to which each of the ſaid 69,400 liſe- annum 

C | years ' of the age of 35 years will be intitled upon this ſecond ſuppoßtion, v al I; 

4 increaſe in the courſe of the ſaid 30 years to a quantity that will e dye 

{ | ([ £68.886,54 per aznum in the ſame proportion as £17.569,620 excreds 41 A th 

"Hh 5 I 
| 
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* 
- 


IZr0. 19,368,762,8 | 
MATS WES » 


duri | 4 
ppc that from this time the annuities of the ſeveral life- annuitants, 333 
vho ſhall die in the following years of the ſaid term of 60 years, are 


M7 10 4150M anus HYD 5. | 

COCIX. That this fam of £t21.03t7 ie the true quantity of the Another way 
increaſed ney atone of 5 f eng life-artnuitants: will be 97 TRE. 
initled at the end ef the goth year” of the ſaid term of 66 years, will 8 — 


life-annuitants will, in the evans of the faid 30 years be reduced from 
69,400 to 39,5003 and conſequently the Jum total of all the money paid 
a the end of every year, during the ſajd gp years, to all- the ſurviving 
lfe-annuitants together, to wit, the ſam Sie 54, will be divided at 
the end of the goth year amongſt 39,500 perſons; and conſequently the 


( 1 
annuity belonging to each of the ſaid 39,500 perſons will be 425 505 2 
Ir {121.0317 per annum. QE. | 


- 


. CCCX, We muſt therefore, in the next place, inquire into the Of the ſaving; 
ſavings which will now accrue to the publick at the end of every following at — 
year atter the zoth, by the deaths of che remaining life - annuitants: whic publick ** 
wings are to be employed, for the purpoſe of diminiſking the national the expiration 
cbt, in either the tirtt, or the ſecond, method above - mention d. of the ſaid 
| 1 4 4 term of 30 
| i: Sb i, 0 n b ig years. 
CCCXI. Now it appears from Monſieur de Parcieuz's table of the The numbers. 
rodabilitics of the duration of human life, that, out of the 39, 300 life- of the (aid. 
$NOuitants who will be living at the end of the goth year of the ſaid term — 
N b years, and who will be then of the age of 65 years, only 38,000. chat will be 
abe hing at the age of 66 years, or at the end of the 3 iſt year of the living at the 
4s term, and that the numbers living at the ſubſequent ages of 67 years, ends of the 
beats, bg years, 70 years, &c. or at the ends of the thirty ſecond year, 3 a Oe 
0 tairty-third year, the thirty- fourth year, the thirty - fifth year, and every ing year, of 
along ycar of the ſaid term of 60 years, will be as follows; to wit, oy 2 period 
of 60 years. 


Yy 2 | 35,400, 


. 


— — — —— —ä—ͤ — p 


A 
et re mY = 
—— SG <4  - = 
- n * 


The numbers 
of the ſaid 

life-annuitants 
that will have 
died in each of 
the ſaid years, 


The ſavings 
that will ac- 
crue to the 

Publick at the 
ends of each 
of thoſe years 
by the deaths 
of the ſaid life- 
annuitants. 


36,40% 21,100, 2,10% oo, 


ay 34, 700, f 19,200, >; 5.9 % 400, 2; or) 
32,90% "1 %% [1.7 4 200, 
— 35%, 26,400, 10 
29,100, 13, 500, ooo. 
27, 100, > 11,800, * 72 * on Be 
25,100 10, 100 ee 


"et 


* 


CCCXII. Therefore the numbers of the ſaid fe- annuitants who wi 


have died in-the, courle of the 31ſt year, the 32d year, the-3 3d hear, 
24th. year, and every following year of- the whole period of 60 years 
which they will all have died, will be as follows 3, to wit, 1 
, 500, 2,00% 3.6% ,, 500, 
1,600, 2,000,.. 1,400, 400, 
| 1 Ay 1,9% %/½ 0 1, 0½ꝗ r 300, 
wk Ls 1,9 è ꝗ ͥ'[ògw 1,100 200, 
1,900, ; 1 1,909, $1.26 1000, N 100, | 
1900, 1,800, . g00, and 100. 
2,020, 1,800, 1790, 
2,000,. 1,700, 600, 


CCCXIII.. Therefore at the end of the 3 iſt year there: will accr 
to. the Government a ſaving of the annuities of the 1500 life- annui 
who will have died in the courſe of the ſaid year, or which would hi 
become due to them at the end of the ſaid year, if they had been thi 
alive; that is, a ſaving of 15:0 times L121.0317, or of the ſum 
£181,547.5500. And at:the end of. the thirty-ſecond year there will acc 
to the Government a ſtil] greater ſaving, to wit, a ſaving of the annuit 
of the 1500 life-annuitants who will have died in the courſe of the; 
year, and likewiſe of the annuities of the 1600 life-annuitants who 
have died in the courſe of the 324d. year, that is, a ſaving of 14 
＋ 1600 times £121.0317, or 3100 times £121.0317, or of the fun 
375,198. 2700. And in like manner we ſhall find the ſavings at the e 
of the 33d year, the 34th year, the 35th year, the 36th year, and 
following year, of the whole term of 60 years, to be as follows; to ui, 


| acert 
muitan 
uld ha 
een thi 

ſum 
I! acc 
annult] 
the? 
who \ 
of 1 
e ſun 
the el 
nd 
0 wit, 


At the end of the thirty-chird year, 
3>100 , 5, 1700] x- £121,037, 


At the end of che thirty-fourth year, 
4,800 * 186061 x_"£121,0317, 
or 6, 600. x 11.317, = £793,809.2200. 


At the end, of the tbirty- älth year, 
6,600, 796 * 121.0317. 


or 8.500 x £121.0317, = ee aged 


At the end of the thirty-ſixch. year, 


8,500 + 1900 x. £121.0313, 
or 10,400 x £141.0317,.= $1:258,729.6800. , 


At the end of the chirty-ſeventh year, 


10,400 J 2000| x £121.0317, 
or 104008 x £121.0317, = = £1:500,793.0800. 


At the end of the thirty-eighth year, 


| 12,400 X Tc. x {121.0317, 
or 14,400 x £121,0317, = £1,742, F56-4800, 


At the end of the thirty-ninth year, 


"ED WRTY OST 


1 4,400 F686 x C12 10315. 
or 16, 400 x 121.0317, = 1, 984,9 19.8 800. 


At 


I 2 — 1 
— . — - 


— 2 WAGs <a »» . . —⅝ꝗ:ß . ¼˙— —— — 


- 
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4 Ac the end of the forticth peur, 75 
16, 00 + 2000] * £121.0417, 
or 18,4co x £{121.0317, = £2,226,983.286a. 


At the end of the forty-firſt year. 


18,400 + 1900| x L£121.0319, 
or 20,300 x {121.0317, = £2,456,943-5100, 


At che end of the forty-ſecond year, 


20,300 Y 1955 „ C12 1.03 
or 22, 200 X C12 f. 03 17. La, 686, 90g. 5400. 


At the end of the forty-third year, 
22,200 + 1900! * £121.0317, 
or 24,100 X £121,0317, = £2,916,863.9700. 


At the end of the forty-fourth year, 
24,100 = 1800 X £121.0317, . 
or 23, 900 X £121.0317, = £3,134,721.0390. 


At the end of the forty- fifth year, 


257900 P 1800 X £121.0317, 
or 27,700 X £121.0317, = £3,352,578-0920- 


At the end of the forty-lixth year, 


27, 70 ＋ 1700, X £121.0317, 
29,400 X (121.0317. = (3,558, 33 f. 9800. 
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At the end of che forty-ſeventh-yeat, 
29,400 + 1860 N 1210317, 


or 31,009 X £121.0317, = 43,751, 983. 7000. | 


At the end of the forty-cighth- year, 
31,000. + 1400 X 121.0317, 
or. 32, 400. X £121.0317, = £3:9214427.0800. 


32,400 75- 209) K (G21. 
or 23,690 X £1a1.0317, = £4,066;66 $51 200. 


Ae the end of the fifties year, 
33.600 ＋ 12001 & L£121,0317, 
or 34, 00 £1210317, = £4,199,799-9900. | 


At the end of the fifty-ficlt year, 
34,700 + 100 * £122:0317, 
| 355700 X £121.0317, = 4, 320,8 31.6900. 


At the end of the fifty-ſecond year, 


| 355700 + 9 K 121.0317, 
36,600 X £121.0317, = £444294760.2200. 


At the end of the fifty third. year, 
36, 0 + 700 X 121.0317, 
37,300 X 121.0317, = 14,514,482. 4 00. 


. 
- 
: 
351 + 
\ , 


At 
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At the end of «the; fifty-fourth year) 


37,30 ＋ bool x | £121:0317, 
or 37.90 x L121. % = £4,587,101.4395, 


At che end of the fifty-fifth year. 


370 550 x 121,039, 
or 38, 400 X C121. 031). = £4,647,617.2890. 


At the end of the: fifty-ſixth year, 


36,400; T 400 x {124.0317, 
or 38, 800 XB 121.031 7» = 14,696, 029.9600. 


At the end of the lifty - ſeventh year, 


| 38,800 ＋ 300 * 1121034), 
or 39,100 X 121.031). C339 4790. 


At the end of the fifty-eighth year, 
- 39,100 + 200| x £121.0317, 
or 39,300 x £121.0317, = £444756,545-81c0, 


At the end of the fifry-ninth year, 


39,300 ＋ 100] x L£121.0317, 
or 39,400 x (121.03 1, Sursum 


And at © the. end of the ſixtieth and laſt year, 


39400 ＋ 100 X £121:0317, 
or 39,500 x {121,0317, = 14,780,732. 500. 


CCCXIV, N 
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- for the purpoſe of diminiſhing the national debt, in either the firſt s“ ade to be 
7x5 ſecond P wechod 6 By this means the laſt ſaving, erent ene 
40780, 752.1500, (which accrues to the publick at the end of the whole the national 
period of 60 years,) will either extinguiſh 14, 780, 762.1 500 of the capital debt. in either 
{ the 4 per cent. annuities (which are ſuppoſed to fell at their par, or e 
q ominal value,) or, if employed in the ſecond method above-deſcribed, abore.ce. 
vill extinguiſh a proportionably greater capital of the 3 per cent. annui- ſcribed.” 
tes, which are ſuppoſed to ſell at the price of £75 per cent. and in either 
A it will redeem to the publick the intereſt of 4 per cent. upon it, or the 


4» | s 119.123, 08. 6000 

null ſam of (= * 4780. 752. 1500, or 3 , or ) 
,91,230.0860, But all the other ſavings will have time to perform more 
han one operation of this kind towards the diminution of the national 
bt, to wit, a new operation at the end of every year of the term that is 
emaining after the time when it accrued : and, in conſequence of theſe 
xated operations, the quantity of the national debt which each of theſe 
wings will have extinguiſhed at the end of the ſaid term of 60 years, 
de equal in value to the amount of ſuch ſaving at the end of the ſaid 
um, if improved in the mean time at compound intereſt at the rate of 
per cent, | | | 


We muſt therefore now compute the amounts of theſe ſavings at the 

| of the ſaid term, if ſo improved at compound intereſt in the mean 
je, or during the remaining years of the faid term after the times at 
uch they will have reſpectively accrued, that is, during 29 years, 28 
an, 27 years, 26 years, &c. to the laſt year of the ſaid term. Now 
e amounts will be as follow. eie 


4 
i 
' 


CCCXV. The amount of £{181,547-5500, improved a compound A computation 
relt at 4 per cent. during 29 years, is = £181,547-5500\ x 3. 118,65 1 nne 


{566,18 3.4483. | | of —— ſaid 
| i 1 9h „ tte laſt, at the 

The amount of C378, 198.2700, improved in the ſame manner during end of the faid 

pears, is = 6375, 198, 2700 * 2.998, 703 = 41, 126, 108.1778. term of 60 


2 years, if im- 
And the amounts of all the other ſavings, M in the ſame money 2 
der during the remaining years of the ſaid term of 60 years after they compound in- 

bave reſpeCtively accrued to the publick, will be as follows. terolt at the 
| | EN GORINTE J 3 


Z I 580, 952. 1600 


- _- The Principles of the Docrrine of 
; L580, 952. 160⁰ * 2.883, 368 will be = £1,675,098.8676, 
4798. Sog. 22000 x 2.772.469 = £2,214,673:7993. 
£1,028,769.4500 x 2.665,836 = C2, 42, 30.6375. 


£1,258,729.68600 x 2.563, 304 = 13.226, 306.8 236. 
a / £1,500,793.0800 x 2.4649715. = £3,699,027.2164, he 
£1,742,856.4800 x 2.369,918 = £4:130,426.9433, 
| | C1, 984, 919.8 800 * 2.278,65 = £4,52 3-17 1,9051. 
| £2,226,983.2800 x 2,191,123. = £4.879,594-2854. 
ö | | £2:456,943-5100 x 2.106,849 = £5,176,408.9871. 
| | | 42, 686, 903.7400 x 2.025,816 = £5444 3317215869... 
£2,916,863.9700 x  1.947z900 = £6,681,759-3271. 5 
WW. £3134-721.0300, x 1.872,981 = £5.87 1,272-9294.. | & 
il £32352+578.0900 x 1.800,943 = £6,037,802.0431. | 2, 
£3,558,331.9800 x. 1.73 1,676 = 46, 161, 878.0897 5 
(3,7582. 0% * 1»665,073 = £6,247,325-0902; Lt, 
£3:921,427.0800. x 1.601, 2 = [6,278,330.2407, 
14,066, 665. 1200. x 31.539,454 = £6,260,44 3.8856, 
44,199,799. 99 „ 1.480,244 = £6,216;728-7363. 
£4+320,831.6900 x 1.423,311 = £6,149,887.2735. 
£4:429,7 60-2200 x 1.368,569 = 46,062, 432.5145. 
| i uhh 4.5 14, 482.4100 * 1.315,93 * 45.940. 747.3522. 
1 | 4,587, 101.4300 x 1. 265,319 = 15, 804, 146.5943. 
lll £4:647,617.2800, x. 1.216,652 15,664,532. 6569 
ul. 4.696, 29. 96 * 1. 169,038 = Lg,494,688:2149. 
8 NEE | £47324339-4790 xX 1,124,864. = £ 5432342 38. 3055. 


1 5 44,756, 545.8 10 x 1.081,600 (C5, 144.679.9480. 
1 44768, 648.9800 x. 1,040,000 = (4.959, 394.9392. 


CCCXVI. Hin 


" 
", 
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CCCXVI, Having thus found the amounts to which the ſeveral The addition 
ly ſavings made at the ends of the thirty - firſt year and every following of the amounts 
r of the ſaid term of 60 years, except the laſt, will have increaſed at 4 —— 
b end of the ſaid term by being improved in the mean time at compound favings, at the 
tereſt at the rate of 4 per cent. we muſt now add up all theſe amounts, end of the ſaid 
ether with the ſaving of C4, 780, 782. 1 500, (which will accrue at the end term of 60 

or both, or laſt, year,) into one ſum: which may be done as follows, nn 


The amounts of the ſavings made in the firſt period of fix years after 

expiration of the above-mentioned term of go years, and in the ſecond 
riod of ſix years after the expiration of the {aid term, and in the third 

rod of ſix years after the expiration of the ſaid term, will be as follows. 


[ 2 | 1 £ 
560, 183.4483. 3,699,027. 2161, 5.68 1,7593271 
1,125,108. 1778, 4,130, 426.9433 5,87 19272-92943 
1,675,098.8676, 4+523+171.905t, 6,037, 803.0431, 


| 2,2144673-7993» 4+38794594-2854 6,161,878.08gy, * 
2,42, 30.6375, 6,176, 406. 98 7% 6,247,825. ogoa, 
3.226, 506.8236. 5.443, 172.5869. 6,278,330-2407, 


—_— ww Y 1 


11,550, 101.7541 27,85 1,801.9239 | 36,278,367. 720 


And the amounts of the ſavings made in the fourth period of fix years 
fer the expiration of the ſaid term NR 
t 


riod of ſix years after the expiration laid term, will be as follows. 


L : Y {3 
6,260,443.8856, 5.654,53 2.8389, 6 | 
6,216,728.7363, 6493,68 8.2 149. 

6,149,887. 25355 $432 3238-3055, | 
6,062, 432.6143, 6144,69. 948, 
51940,747.3522  — 4.959.394.9392, 
3,804, 146.5943. . 4780, 752.1500. 
36,434.38 6.3564 _ $1,356,286.4165 . 


222 Aud 


Tye-quantity. CCCXVII. mee the: quantity of the capital of the national & 
of the capital that would have been extinguifhed, by means of all theſe ſavings, a 
debt that will end of the ſaid term of 60 years, will be equal in value to the faid { 
have Toon th of {143,470,944-1711; of which the annual intereſt at 4 per cent, 
tin 1 , — 
2 of 
the foregoing 
ſavings, at the 
end of the ſaid 
term of 60 


The quantity 
al the intereſt 
of the national 'year; it would be free to be diſpoſed of by the Parliament in any ul 
debt that will 
be then re- 
deemed to the 
publick by 

means of the, 
ſaid ſavings, 

The whole 

quantny f the. be added to C3, 580, 753 per annum, which was the quantity of the | 


_ petual annuities, now: due to the publick- creditors, which was ſuppe 


that will be to be converted into liſe annuities of the kind above-deſcribed for the 
redeemed to of 69409 perſons, all. of. the age of 35 years, and, which. will therefor 
the publick, now wholly redeemed to the publick by the deaths of all the (aid 
ſaid terms of bo annuitants: and the ſam-of both, or the ſum of £945 19,590.7608, 
years, by the (neglecting the fraction .7668) £9,519,590 per annum will be the m 


gope- quantity of the intereſt of the national debt, or of the perpetual in 


- 
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And the ſum total of theſe five ſeveral ſums, or the ſom total ot 
amounts that will ariſe from all the ſavings made at the ends of 21 
years of the ſaid term of 60 years after the goth year, at- the end af 
ſaid term of 60 years, is £143,470,944-1711.. N 

£ 
11,550,I01.7541,- 
| | 27,851,801.9239, 
36,278,367.7202,. 
36,434-386.3564,. 
31, 356,286.4165. 


143,470,944. 171 l. 


| £ 
4 Nr 73.883. 776.6844 ,\ 
(755 * £149:479,944-17 11, or , or) £5,738,837. 
Therefore the quantity of the intereſt of the national debt, or of the pe 
ual annuities employed in the payment of the ſaid intereſt, that wo 
redeemed to the publick at the end of the ſaid term of 60 years 
means of all theſe ſavings, (fo that at the end of the next, or 61 


way,) is £5,738,837:7668- per annum. QE IL. 


CCCXVIIL. This ſim of C5, 738, 837.7668 per anium mult therk 


ties employed in the payment of it, which will be redeemed ts 
publick at the end of the ſaid term of 60 years, (ſo as to be free 4 
end of the next, or 61ſt, year to be diſpoſed of by the Parliament in 


Ir IB. $57 


of a million of pounds, fterling, 
ring chat period » according a to the 


t 4 * 


C CXIX. This ſum of 09,519,890 per annum which is the quantity Agreement 
che intereſt of the national debt that would be redeemed to the publick between the 
he courſe of 60 years by the application of a million of pou ſter- effect of tho 


quities with a right of ſucceſſion by ſurvivorſhip to the annuities of the life-annuities 

aſed life · annuitants for a term of go years, is the ſame with the quan- with the bene- 
of the intereſt of the ſaid debt that would have been. redeemed to the ff furvivor- 
alick in the ſame time by applyiog the ſame ſym, of a million of pounds dae, m nan 
7 amum to the ſame purpoſe in either of the five former methods. ber of years,“ 
x the ſum that would have been ſo redeemed-in either the firſt or the in 3 


cond method is (9, 319,624 per annum; which differs from the preſent 2823 


n of 49,5 19.590 per amum by only. 434 per annum, Which, upon fo the nat 

ge 2 — as (/s 9,624, is perfectly inconſiderable. And the quan- ted, — the 
e of the ſaid intereſt-that would be redeemed by the application of the effects of the 
e ſum of a million of- pounds ger annum to the fame purpoſe during = _ 
ame period of ſixty years, in either the third, or the fourth, or the 5 | 
h, method above-mentioned, have been before ſhewn to be very nearly 

qual to the ſame ſum of £9,519,624 per annum. Therefore the quantity 

the ſaid intereſt which would be redeemed by this ſixth method may be 

alidered as equal to that which would be redeemed in the ſame time by 

fame annual ſam of money in either of the five preceeding methods; 

eeably to what is aſſerted. above.in Art. kx. QED. 


CCCXX. This fixth method of employing a wen ſum of money A compariſon 
ry year in the diminution of the LO Wh 6 5 9 of the 2 this 
ne · mentioned life- annuĩties with the benefit of ſurvivorſhip during a 2 A 
in number of years,“ partakes in a greater degree than the fourth and fourth me- 
thod, (which conſiſted in eſtabliſhing life-annuities withoùt the benefit thods above. 
lrvivorſhip,) of the advantage mentioned in Art. cri as belonging mentioned, 
te third method, to wit, thas.of ſecuring to the publick che fairhful de Penne 
plication of ſuch. annual ſum, to the purpoſes of its deſtination, without of fecuring to 
penſion or Interruption, _ For it would then be impoſſible to with-hold the public 
only any part of the original life-annuities ſo created, but alſo any part the faithful of 
the additions that would accrue ro the ſurviving lite-annuitants every —— of 
by the deaths of ſome of their companions in the.courſe of the given ſum of money 


Lu of years during which the ſaid benefit of ſurvivorſhip had keen to the purpoſes 


g per annum to that purpoſe in this ſixth- method, or in the way of life. Chee. 


— — - . 
— - — — — . 
— — — 


of its deſtina- 
8 ted tien. 


—— —— 2 ͤ —uͤ—ͤ' 
ene 
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(as we obſerved gbove in Art. nien) may be conſidered as a morg i, 


which ſuch benefit of ſurvivorſhip was to continue, the annual ſun 
money allotted to the purpoſe of diminiſhing the national debt would 


at an end, the ſubſequent ſavings that would ariſe from the deaths of d. 


faid term, the annuities ſhould be payable to the executors, or otter | 


granted to them, without an abiolute breach: of the publick faith, 


poſſibility, And conſequently during the whole of the ſaic term 


tied down to the purpoſe of its deſtination. But, when the ſaid term 


fe- annuitants who would die after the ſaid term, would be as liable to 
diverted, by the minifters of ſtate and the parliament, from its origin 
deſtination of diminiſhing the national debt, and to be employed in det 
ing the expence of ſonic temporary meafure of Government, as the mont 
that ſhould be allotted to the fame purpoſe, of diminiſhing the natic 
debt, in either the firſt or the ſecond 1 abov Ibed : 
in the third method of applying a given ſum of money ev tot 
diminution of the national 5%. By „by converting ſome — 
annuities that now pay the intereſt of it, into greater temporary annuit 
that ſhould continue for a certain limited number of years, and allotti 
the ſaid annual ſum to the payment of the additions thereupon made 
the 3 converted, the whole of the ſaid annual ſum 
effectually ſecured from being diverted from its original and proper def 
nation, and applied to any other purpoſe whatſoever, during the wt 
of the ſaid term. 40" 


A ſeventh method of employing a given ſum of maney every year 
| the reduction of the national debt, by means of life- annuities, ul 
ſhould continue at all events for à certain term of years, and, 
caſe of the deaths of the life-annuitants, ſhould become payabl: 

their executors, or other perſonal repreſentatives, during the remain 
of the ſaid term, and which ſhould afterwards be accompanied u 
the bengft of jurvivorſip during a ſecond term of gears. 


.CCCXXI, A ſeventh method of applying a given ſam of m 
every year to the diminution of the national debt would be to combi 
the foregoing fifth and ſixth methods together in the following manner. 


As portion of the perpetual annuities, now due to the publick credit 
might (with the conſent of the rietors of ſuch annuities) be conven 
into equivalent life-annuities of the following kind. The faid annut 


Mould continue for a certain moderate term of years at all events, ſo 
in caſe the proprietors themſelves ſhould die before the expiration of 


* 


* 7 
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reſentatives, of the ſaid proptietors during the remaining” yeats 

. "ke the end of the ſaid term of years the —— 2 to the 
rcutors of the deceaſed proprietors ſhould ceaſe; but thoſe that were 
ble to the ſurviving proprietors  ſhoald continue during their lives, 
* the fifth method above - deſeribed,) and ſhould alſo, during a fecond 
am of years, increafe continually (as in the laſt, or ſixth, method above- 
ſcribed) by a diviſion of the annuities of the life-annuitants that died in 
ej year after the end of the firſt term, amongſt their ſurviving com- 
p171008. And after the end of this ſecond term of years there ſhould be 
0 further increaſe of the ſaid life-annuinties by ſurvivorſhip; but the then 
viving life · annuitants ſhould receive during the remainder of their lives 
be fame annuities as they had received at the end of the laſt year of the 
vid ſecond term. And the ſavings that would accrue to the publick 'after- 
the end of the ſaid ſecond term by the deaths of the few remaining life- 
avicants, ſhould be applied, as faſt as they aroſe, to the diminution of 


national debt in either the firſt or the ſecond method above · deſeribed. 


ud 2106397 1351077 Bt D JUMKJ0362 - $112. 05. R9Y 71309 ; 
Thus, for example, if the life-annuitants for whoſe lives theſe annuities 
to be granted, were all of the age of 38 years, and con tx a2 


eux's table of the probabilities of the duration of human life,) lues to 
Imoſt the end of a period af 60 years, the ſaid. period of 60 years might 


f 20 years, and, dy, a tetm of 0 years. And during the firſt of . 
terms the annuities might be made payable not only to the ſaid life» 
nuitants themſelves, if they; were living, but, in, caſe of their deceaſe, 
d their executors, or other perſonal repreſentatives; but at the end of the 
id firſt term of 30 years the payments of theſe annuities to the repre- 
natives of the ſaid deceaſed Jife-annuitants ſhould intirely 2 and only 
koſe due to the ſurviving life. annuitants ſhould be continued. And during 
ie ſecond period of 20 years the ſurviving life- annuitants ſnouid not only 
dntinue to receive their original life- annuities, but | ſhould, ſucceed, by 
rvivorſhip, to the life- annuities of ſuch of their commpanions/as ſhould die 
| the courfe of the faid 20 years; by which means the annuities of the 
perſons who ſhould live to the end of the ſaid 20 yeurs, or to the age 
85 years, would be increaſed in the proportion of the humber of the 
d life-annuitants who would be lving at the ſaid age of 85 years to the 
umber of them that had been living at the beginning of the ſaid term of 
years, or at the age of 65 years, that is (according to Monſieur de 
ucieux's table,) in the proportion of 48 to 395, or ſomething more than 
the proportion of 1 to 8. At the end of the faid ſecond term of 20 
this benefit of ſurvivorſhip ſhould ceaſe, ' and the few. life-annuitants 
at ſhould live beyond that term ſhould continue to receive the ſame 
numies during the remaining years of their lives as they had W 
| * 


„of the longeſt livers- of them would (according to Monſir ur de Parr 


divided into three parts, to Wit, : 3ſt, a term of 30 years, adly, à term *. 


or the ſecond method above-deſcribed, 


converted into life-annuities of the kind juſt now deſcribed, in compeni 


This ſeventh 
method of di- 
miniſhing the 
national debt, 
if properly 


porſued, would or of the perpetual annuities now employed in paying it, which would 


- be equally ef. 


feQual for that ._ _ 


urpoſe with 
Either of the 


3 


Preliminary 


ſuppalitions. 
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the end of the laſt year of the ſaid term of 20 years, or when they wen 
the age of 85 years: and the ſavings that would then ariſe every yen 
the deaths of ſome of the {aid life- annuitants, ſhould, accrue to the pull 

and be employed in the diminution of the national debt in either the f. 


And, if this method of diminiſhing the national debt were ado: 
the annual ſum of money that could be ſpared out of the publick cn 
for this purpoſe, or a part of that ſum, muſt be employed in paying th 
additions which it would be neceſſary for the Government to make 10 f 
perpetual annuities, now due to the. publick creditors, which ſhould 


tion of the abridgement of the time of their continuance. 


CCCXXII. This ſeventh method of applying a given ſum of me 
every year to the diminution of the national debt would have exadiy th 
ſame effect in the courſe of any given period of time as either of the 
preceeding methods; or the quantity of the intereſt of the national debt 


redeemed to the publick in any given number of years by employing 
given ſum of money every year for that purpoſe according to chis ſevent 
method, would be the very ſame that would be redeemed to the public 
in the ſame period of time by employing the ſame ſum of money ev 
year for the ſame purpoſe according to eicher of the precoeding a 

Of this J thall now proceed to give an example. «INE 


An example of the ſaid ſeventh method of employing a given ſun 
money every year in the reduction of the national debt. 


CCCXXIII. Let the ſum of money that is to be employed every 
for the purpoſe of diminiſhing the national debt according to this ſeven 
method, be, (as in the foregoing examples,) a million of pounds, ſterling 
per aunum; and the period during which it is to be ſo employed, be ail 
(as before,) a term of 66 years, Let the life-annyjtants for whoſe lives 
new life-annuities, of the compound nature above-deſcribed, ate to 
granted, in lieu of certain portions of the perpetual anhuities, now du 
to the publick creditors, (which are thereupon, with the conſent of f 
proprietors of them, to ceaſe,) be all of, the age of 33 years: and e 
them be ſuppoſed to die off every year in the proportions ſet forth! 
Monſieur de Parcieux's table of the probabilities, of the duration; of hums 
life; in conſequence of which it muſt be ſuppoſed. that ſame few of 4 
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1 live almoſt throughout the whole of the ſaid period of Go years, and 
he 1 few days before the end of it. Alſo let the number of life-annui- 
mu for whaſe lives theſe life-annuigies are granted, | be (as before,) 


69,400. I „ | | WO. | 
Further, let the firſt term, during which the life-annuities of the 

ceaſed life-annuitants are to be paid to their executors, or other perſonal 

repreſentatives, be a term of 30 years; and the ſecond term, during which 

he life-annuitants, who ſhall outlive the firſt term, ſhall be intitled to 

\cceed by ſurvivorſhip to the annuities. of ſuch af their companions as 

all die in the caurſe of the {aid ſecond term, be 20 years. And, laſtly, 

the iotereſt of money be ſuppoſed to be 4 per cent. and the perpetual 

canvities of 4 per cent, now due to the publick creditors, be ſuppoſed 4 

o ſell at their par, or nominal value; and the perpetual annuities of 3 

ber cent. now due to the publick creditors, be ſuppoſed to ſell at the price 

C75 per cent. l ner K ee 


Theſe things being premiſed, we muſt now proceed to. inquire what An inveſtiga. 
wantity of the perpetual annuities, now due to the publick creditors, the tion of the 
wernment would be able to convert into life-annuities of the compound 8 
nd juſt now deſcribed, by means of the ſaid ſum of a million of pounds, Halfter. now” 
terling, per annum, allotted to that purpoſe during the ſpace. of 60 years, due to the 
ow this quantity may be determined by proceeding in the manner Publick credi- 
allowing, date Oh. 298 dice n + tors, Which 

| | 10 ae might be con- 
| | verted into 
theſe com- 


CCCXXIV. The number of life-annuitants of the age of 25 years, Pound life. 
whom theſe life-annuities are ſuppoſed to be granted, is 69,400, If nue, 


ſpective executors, or other perſonal repreſentatives, ſterling, per 
4 | | ; - 4190 * * f * „ i 
| . een n do that purpoſe 
CCCXNV. But at the. end of the / ſaid term of 30 years a conſiderable 2 
nz would accrue every year to the publick from the ſaid annuities of years. 
lte. annuitants who had died in the courſe of che ſaid term; becauſe 
the laid annuities are no longer to be paid to the repreſentatives of the 
aed life-annuitants. This ſaving will be equal to £10 multiplied into 
number of life-annuitants who will have died in the courſe of the ſaid 


life of a per- number of the ſaid life-annuitants will have decreaſed in the ſaid te 
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30 years. Now it appears from Monſieur de Parcieux's table of ce . 
abilities of the duration of human life, that the faid original 69,400 is 
annuitants, of the age of 35 years, for whoſe lives the fad Annuities 
£10 each were ſuppoſed to be granted, will, in the courſe of zo ye 
be reduced to 39,500, Therefore the number of the ſaid life-anny f 
who will have died in the courſe of the ſaid 30 years is (6g. 400.— 9.0 
or) 29,900: and conſequently the ſaving which will accrue every * | 
the publick, after the expiration. of the ſaid term of 30 years, in co 
quence of the deaths of. the ſaid life-annuitants, who will have died in 4 
courſe of the ſaid term, will be (29,900 x £10, or) £299,000. 41 
therefore the ſum which the Government will be obliged to pay, in cot 
quence of the grants of theſe annuities, after the expiration of the 
term of 30 years, will not, as before, be £694,000. a year, but d 
(£694,000 — £299,000, or) £395,000 a year, And this expence 
£395,000 per annum will continue the ſame during the whole {ca 
term of 20 years, notwithſtanding the deaths of. ſeveral of the ſaid if 
annuitants in every year of the ſaid term; becauſe it is ſuppoled thu 1 
annuities of the ſeveral life-annuitants who ſhall die in the courſe of f 
ſaid ſecond. term are to be divided amongſt their ſurviving companions, 


CCCXXVI. But after the expiration of this ſecond: term of 20 
the annual.expence of the Government, in conſequence. of the grant 
theſe annuities,. will grow leſs and leſs every year; becauſe then i 
annuities of the life-annuitants who ſhall die in the remaining 10 years 
the ſaid period of 60 years are no longer to be enjoyed, by right of i 
vivorſbip, by their few. ſurviving companions, but. are to accrue w 
public. Hes 2 ed 


- 


An original — —CCCXXVII.. In the. courſe of the faid ſecond term of 20 yea | 
pra nem. of. annuities of the life- annuitants who ſhall have lived to the end of it, 

10 pounds a . . | | 
2 wan de have increaſed from £10 per annum to (82. 291,566 per annum, Far 

ſon ot the age from 39,500 to 4, 800: and conſequently. the ſum, of £395,002, which 
of 35 years, every year to be divided among them, will, at the end of the laſt year 
will increaſe the faid terin, be divided amongſt. only 4,800 perſons; and therefore 


in the courſe | | 

rey hogs annuity then paid to each of them will be = i = _ 
: | g , | d:56 fi. - 44 i440 VO . 

— 45 £82.291,666. And this annuity, of C82. 291, 666 per annum, each of 

years,) to ſaid 4,800 ſurviving life-annuitants will be intitled to receive during 

C82 201.666 remainder of his life, but without any further increaſe: of it by ſurrivorly 


per annum. 


4 CCC XXVII. 
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CCCKXVIITL, In order to diſcover the value of one of theſe com- Diviſion of a 
d life-annuiries of £10 per anmim, it will be convenient to divide it 1 5 
o the three following parts, to wit, 1ſt, an annuity of Z10 à year for a 3 T 
m of 30 years, to be certainly paid either ro the life. annuitant, or, in year, for the 
of his deceaſe, to his perſonal repreſentative ; and, 2dly, A remote life of a perſon 
acuity of £10 4 year, depending upon the life of the life-aunvitant, fo as ' 0 * 
+ to take place unleſs the ſaid hfe-annuirant ſhall be then alive, and after- 3 n ce tain 
«ds to ceaſe immediately in caſe of his death; and which, even in the of zo years 

event, of his living, ſhall continue only during 20 years; but which andthe benefit 
ung the faid 20 years ſhall be accompanied with the advantage of 9 fervivorſtip 
rght in the life annuitant to ſucceed, by ſurvivorſhip, to a ſhare of the term confiſting 
wities of ſuch of his fellow Jife-annuirants as ſhall die in the courſe of of 20 years, 

de laid 20 years; and gdly, A remote life annyity of £82.291,666 per into three 

mum, that is to commence at the diſtance of 30 years, or whereof the Parts. 


t payment is to be received at the end of 51 years. The values of 
beſe three annuities may be determined in the manner following. 


CCCAXIX, In the firſt place, it appears from Mr. Smart's fourth A computation 
ble of compound intereſt, page 78, that the value of an annuity of one a 2g veins of 
bund a year for 30 Years certain, when NE intereſt of money is 4 per cent. 5 A pay 
47492, 33.30. And conſequently the value of an annuity of £10 pound life- 


year for 30 years certain js £172.920,333- QE I. cnnaity of tf, 


CCCXXX. Secondly, fince during the whole ſecond term of 20 years A computation 
Government is every year to pay to the ſurviving life - annuitants the - eee 
m of {395,000 per annum, it is evident that the price which che Govern- partef che ſaid 
nt ought to receive from all the 69, 400 original life - annuitants together compound 
jr this annual payment of £395,009 during the ſaid ſecond term of 20 life-annuity of 
rs, muſt be the ſame as if the ſame annual payment were to be made to 10% Vr ar- 
em during the ſame term of 20 years in the more ſimple form of a 
mote annuity for a term certain of 20 years, that was to be paid either 
them or their executots, or other al repreſentatives, during the 
id term, and was to commence at the end of 30 years, or whereot the 
t payment was to be received at the end of 31 years. Naw the value of 
remote annuity of C395, oco per annum for 4 term of 20 years, that is to 
mmence at the end of 30 years, is equal to the exceſs of the value of an 
diate annuity of the ſame magnitude, or £495,909 per annum, for a 
m of 50 years above - 'valye, of an immediate annuity of the ſame 
gritude for a term of 30 years. Now it appears from Mr. Smart's 
th table of compound intereſt, page 78, that the value of an immediate 
auity of {395,000 per annum * a term of 50 years, when the * 
aa 2 0 


228 CCCXXXI. Laſtly, the value of a remote life-annuity of £82.291,64 
te 8 per annum, for the life of a perſon of the age of 35 years, that is 
of the ſai | 

eompound 
life-annuity 
10/, per an- 


of received at the end of 31 years, may be determined by the help 


— — — — u—— — — — ———— — „ —— _ * 
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of money is 4 per cent. is C395, oo Xx 21 482,184, 62, or 68,48 5,462.9 
and that the value of an immediate annuity of C395, o00 per aum f. 
term of 30 years is £395,000 x 17.292, 033, 30, Or 66,830,353 3 
Therefore the value of a remote annuity of 395, o per annum for N. 
of 20 years, that is to commence at the end of 30 years, is equi 
18,485, 462.9249. — 6, 8 30, 333.1835, Or Ci, 665, 109.7714. There 
the ſum which all the 69, 400 life-annuitants, taken together, ought to g 
to the Government for the ſaid ſecond annuity of £395,000 per amy 
which they are to receive amongſt them during the ſaid ſecond term 
20 years. which is to commence at the end of the firſt term of 30 ye, 
is £1,655,109.7714; and confequently the ſum whi h each of the 
69,400 life-annuitants ought to pay for his contingent ſhare of the- 
annuity of - £395,009 per annum during the ſaid ſecond term of 20 y 
accompanied with the benefit of ſurvivorſhip during the faid term, in t 


manner above-deſcribed, is $12 LS, or. {2 3.848,843. QEL. 


commenee at the end of 5o years, or whereof the firſt payment is to | 


Art. ccxL1 in the manner following. 


The number of perfons reprefented' in Monſieur de Parcieux's tat : 
of the probabilities- of the duration -of human life as living at the age 1 
35 years, is 6943 and the number of perſons repreſented in the ſame u“ 


as hving 15 the a 
fore, if Y be put for the value of an immediate annuity of one pou 
a year for the life of a perſon of the age of 85, years, it follows in 
Art. ccXL1. that the value of a remote annuity of one pound a year 
the life of a perſon of the age of 35. years, that is to commence u 
end of 50 years, or when the ſaid perſon ſhall be 85, years old, wil 


ge of 85 years, or at the end of 530 years, is 48. 


WI 48 | 45 * Fa 
equal to 897 * => Xx VJ. Now , or the value of an immedi 


annuity of one pound a year for the life of. a perſon of. the age 
85 years, when the intereſt of money is 4 per cent. appears above 
Table xv1, page 225, to be = {2.424,216, And it appears by! 
Smart's ſecond table of compound intereſt, pages 60 and 62, that, 


the intereſt of money is 4, per cent. or r is = 1.04, the fraction 7 


(1 RIB? R | 
, 8 FLA Nr e | 


1.04 | 
e 


© 
* 
„ 


8 


OF 13 1 5 . | a 

— 1 * £ dw: =: "7 
Ne 10 MDV 211 ati bus” 

det > 6 | 


Wen or 10 
117.284.805. 9, = 


+ * : 3 . © Ko 10 


7 


CCCXXXII. Therefore the ſum of the values of theſe three annüities, The value of 
the value of the whole 33 of £10 a year ſuppoſed to be granted the whole of 
Q 


each of the aforeſaid 69,400 life-annuitants of the age of 35 years, the =» ; appr 
Ds, Þ+ £23-848,843 ＋ 1.941,520. =" £198:710,696. 50 of 255 
. | dw 4 +, T J Ng per 12, 


| * 
, 5 89 0 - 1 - , - : 
. we” Pp 4 1 F SS % © 7 5 . * 0 \ , 
n # - S 
Ly 


CCCXXXIII. The annual intereſt of 71 98.710, 696, at 4 per cent. is 
94.8 2, 8 | TRIS 17 (08S $99 ts 4) 3 J. 
5 X £198.710,696, or 2 , or) £7-948,427,84- 
Therefore a tual annuity of 7. 948,427, 84 per annum is equal in The ſaid com- 
ale wa life-annuity cf 1 per Ae, of the calipould' Wat Wbbhe. Poon of 19, 
teſcribed, for the life of a perſon of the age of 35 years. Therefore, if . 
h of the above-mentioned 69, 400 life- annuitants of the age of 35 the life of a 
ears, to- whom we have ſuppoſed life. annuities of N perſon of the 
ound kind e to have been granted, had been paſſeſſed of 2 
perpetual annuity in the publick funds, of (7.948, 487,84 . a ut. A 
d were to reſign, or relinquiſh, to the publick his right to ſuch perpetual perpetual an- 
unuity, in exchange for, and as the price of, the ſaid life-anauity of C10 nuity of 
2 year, of the compound kind above-deſcribed, ſuch a bargain would be £ 90 
ur and equal on both ſides. Therefore the ſum of all the ſaid 69, 2 F 
lie · annuities of, (io each, added together, would be equal in 2 
59.400 perpetual annuities o 17.948, 427, 84 per annum, or to a portion 
the perpetual annuities, now due to the publick creditors, of 69,400 
17.948, 427, 84, or) £551,620.892,096 per annum. In order therefore 
v convert a portion of the perpetual annuities, now due to the 133 
creditors, 


CE # © fp 
— 4 
* 


366. The, Principles f the Doftrine| of 


creditors, amounting to £551,620.892,096 per annum, into life-an 
of £10 each, of the compoynd kind above-deſcribed, it would be neces 
for the Government to apply to this purpoſe an additional ſum of MOney ever 

© de | 


Nuitieg 


year, during the ſpace of 30 years, that is equal to the di . 
(551, 620.892, ogö, and 69A, oo, or that is equal to £142,379. 107,99 
And conſequently, ſince an additional ſum of £1 42,379.107,904 per a 
would be ſufficient to enable the Government to convert into Iife-annvities 
of the compound kind above-mentioned, for the lives of perſons of hh 
age of 35 years, a portion of the perpetual annuities, now due to ty 
publick creditors, amounting to £551,620.892,096 per amm; we may 
conclude that an additional ſum of a million of pounds every year uod. 
be ſufficient to enable N to convert into life-annuities of the 
lame kind, for the lives of perſons of the ſame age of 35 years, a polo 
of the ſaid perpetual annuities that is greater than £551,620.892,09 
per amum in the ſame proportion in which £1,000,000 is greater thy 
142, 379.10, 904. that is, a portion of the ſaid perpetual annvi 


, 1,000,000 
The quantity amount! to ( — ͤ— Xx 1551, 620.892, 096, or 
of the perpe- | he  142,379-107,904- | *% A ML. 


9 n 2128292392205. 097000 


* —_— 


Art. 223 as 142,379.1079,904 ? ot) 43.874, 310. 635, 995. or 43.370310. 606 


neceſlaryto. be per annum. This therefore is the quantity which was propoſed in 4 
dnermined, ekz n as neceſſary to be determined in order to aſcertain the effect 


(3.874.310 the application of a million ofs pounds, ſterling, per annum to the dim 


.6360 per an- nution of the national debt, during à period af 60 years, according ut 
aun. this ſeventh method. unte 5 ; 


| ibed, for the lives of perſons af the age of 35 e 
4257105 And let us ſuppoſe the number of -life-annuitants between whom the fu 
oo 75 0 N ſum of C3, 874, 310 of the tual annuities, (ſo converted into lie 
annuities. is annuities,) together with the ſum of Ci, oo, ooo per mi, (which 11 
converted into be added to it, on account of the ſaid converſion, ) is to- be givided, 0 
— life. an. (as on the former ſuppoſition male in Art. ccexx111,) 69.400. A 
* = the life- annuities granted to theſe 69, 400 life-annuitants be ſuppaſed u 
that the num all equal to each other.. 2 . 

ber of the life - | 

annuitants | 
continues, as 


before, to be t CCCXXXV. 
£9,400. | 


nuit 
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repreſentatives, but are to become the property of the publick and t 
employed in the reduction of the national debt in either the firſt o. 
ſecond method above · deſcribed. The number of life-annuitants that wi 
have died in the courſe of the ſaid term of 30 years, is the difference 1 
tween 69,400, the original number of the ſaid life-annuitants, and 29,50 
the number of them who will be living at the end of the. ſaid 1. 
30 years; which difference is 29,920. Therefore the ſaving tha u 
e Accrue.to the,publick after the expiration of the ſaid term of 30 year, 
=P "_Y be 29,900 annwities of £70.235,014, or the ſum of £2,100,046.9 18,606 
2.100.026, This ſaving will accrue to the publick at the end of the 3 iſt year. 
£2,100,026, 1 1 | lt year; 
918,600 per the like ſaving will accrue to the publick at the ends of the 32d) 
annum. the 33d year, the 34th year, the 35th ycar, and of every following ve 
ä during the whole period of 60 years, to the laſt year of it inclulivey. | 
that there will be thirty ſuch ſavings of (C2, 100, 26.918, co, in the ff 
time. Now all theſe ſavings are to be employed, as faſt as they arie, f 
the purpoſe of diminiſhing the national debt, in either the firſt, or 
ſecond, method above- mentioned: and conſequentiy the quantity of d 
capital of the national debt that will have been extinguiſhed by them 
the courſe of the ſaid latter thirty years of the ſaid period of 60 years, 
be equal in value to the ſum that would be produced by means af 
annual revenue of 4,2,100,026.918,600 that ſhould be received for 
years together, and ſhould, at the end of every year, or as ſoon as it 
received, be immediately lent out at intereſt at the rate of 4 per ce: 
together with the intereſt that had been already produced by it; whic 
ſum, according to Mr. Smart's third table of compound intereſt, page 70, 
56.084,937576 x £2,100,026.918,600, or 117,779,859. 024,005, 386,33 
or (neglecting all the decimal fraction oa 4, oog, 58 6, 336, except the to 
The quantity firſt places of figures,) C147. 779, 879.0240. Theretore the quantity ( 
of the capital the capital of the national debt which will be extinguiſhed at the ends 
9 the ſaid period of 60 years by means of theſe 30 annual ſavings i 
will be extin- (2, 100, o2 6.9 18,600 each, which will accrue to the publick at the ens. 
guiſhed by the latter 30 years of the ſaid period, will be-equal in value to ihe ut 
—_ of = of 117, 779, 879. 0240; and conſequently the quantity of the intel 
_—_ © the laid debt, or of the perpetual annuities that are now employed in pain 
whole period It, which will be redeemed to the publick at the end of the ſaid periv« 
of 60 years, n 
i * * | of 79, 379.024 
w_ ER al 60 years by means of the ſaid ſavings, will be (=> * 41779 79 
£117,779 | 2 | 
#79 0240. or £471,119:516-0999 or) &+71 13195 160g, 


And the quan- 103 
tity of the in- 
tereſt of the 


Ex 2 


redegmed to the publick by means of the ſaid ſaying, will be (4,711,195. 1609. 


- 
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ccc XXXVIII. Beſides this very large ſaving of £2,100,026.918,600 Ot the ſavings 
m, (which will accrue to the publick at the end of the firſt 30 that will 4 
s in conſequence of the deaths of the 29, 900 life annuitants who will 1K 4 
ur died in the courſe of the faid 30 years,) there will be other ſavings the expiration 
at will accrue to the publick, after the expiration of the faid ſecond term of the afore. 
f 20 years, by the deaths of the 4,800 then ſurviving life-avnvitants in Tem gy 
te courſe of the remaining 10 years of the ſaid period of 60 years. We ing NE 

mult therefore now inquire what theſe ſavings will amount to in each af years, by the 


e lid 10 years. | deaths ot life. 
annuitants, 


> 


CCCXXXIX. Now, in order to diſcover what theſe ſavings will The numbers 
nounz to in each of the ſaid 10 years, it will be neceſſary to determine, of life-annui- 
the help of Monſieur de Parcieux's table of the probabilities of the 22+ who will 
ration of human life, what numbers of the ſaid 4,800 life-annuitants —— nb er 
jo are ſuppoſed to be living at the end of the ſaid ſecond term of 20 ten years of 
rs,) will die in each of the faid 10 years. Now it appears by Monſieur the aforeſaid 
Parcieux's table that, out of 4,800 perſons of the age of 8; years, all Period of 60 
ing at the ſame time, the numbers living at the ſubſequent ages of 86 years. 


tus, 87 years, 88 years, 89 years, &c. will be as follows; to wit, 


3,800, Aba 
2,900, 7 400, 
2,200, 200, 
1,600, ee, 


1,100, and ogo, 


Therefore the numbers of the ſaid 4,800 life-annuitants (who will The numbers 
pre lived to the end of the faid ſecond term of 20 years, or to the age 4 ſaid 
65 years,) that will die in the 10 ſucceeding years, will be as o wilde n 


lows; to wit, a ek ofthe fag 
FM $6 | ten years, 
1,000, . - 490, 35 | 
900, 300, 
' 700, 20. 
600, 100, 


— I — — ——  — — ——— 


Fa 


Wo SB _ 


— 


U i 
| 
| 
g 
| 
i 

4 


The ſavings 

accruing to the 
publick at the 
ends of each of 


nuitants. 
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the ſaid 4,800 life-annuitants (who will be living at the end of the 8 
ſecond term of 20 years, or at the age of 85 years,) will be ian 
the ſaid ten to receive at the end of every following year of his life the "ay 
years, by the (577. 975,636. Therefore the ſaving that will accrue to the publick 
deaths of the the end of the firſt of the ſaid 10 remiining years, by the deaths af « 


ſaid life-an- 


CCCXL. It has been ſhewn above in Arr. dente that each , 


1000 life-annuitants who will have died in the courſe of the ſaid firſt je 
will be 1000 payments of £577.975,636 each, or the ſum of £577,997 5.66 
and the ſaving that will accrue to the publick at the end of the ſecond: 
the ſaid remaining 10 years by the deaths of the ſaid 1000 perſons 
will have died in the ſaid firſt year and hkewiſe of the goo perſons wh 
will have died in the ſaid ſecond year, will be 1000 fr goo, or 1900, py 
ments of £577.975,636 each, or the ſum of (1900 x £579.97 5,636, 
1,098,153.708,400. And in like manner it may be ſhewn that the ſaving 
that will accrue to the publick at the ends of the 3d, 4th, 5th, 6th, x 
other following years of the ſaid remaining 10 years, will be as f 
lows; to wit, | | 


At the end of the third year, 


1900 + 70o| (577.975,36, 
or 2,600 x £577-975,636, = £1,502,736.6536. 


At the end of the fourth year, 


2,000 ＋ 600| x £577.975,636, 
or 3,200 x £577-975,036, = £1,849,522.0352. 


At the end of the fifth year, 


i 23.2⁰ 3 Xx (577.975,36, 
or 3,700 x £577-975,036, = £2,138,509.8532. 


At the end of the fixth year, 


32700 ＋ 40ol x £577-9754636, 
or 4,100 x £577.975,636, = £2,369,700.1076. 
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At the end of the ſeventh year, 


© 44100 ＋ gool x (577.975.636, 
or 44400 x £577:975-636, 12,543,092. 7984. 


At the end of the eighth year, 


3,400 2 (577.975.636. 
4,600 x £577.97 5,636, = 2, 658,687.92 66. 


* 


0 


At the end of the ninth year, 


4,6c0 + 100| x £577.975,636, 
4,700 x {577-975,636, = £2,716,485-4892. 


=y 


0 


And at the end of the tenth year, 


4700 + 100! x 577.975.636, 
or 4,800 x £577-975,036, = £2,774,283-0528. 


CCCXILI. Theſe ſavings are to be employed in diminiſhing the Of the quan- 
onal debt in either the firſt, or the ſecond, method above-mentioned : 9 
which means the portion of the national debt that will have been that will have 
nguiſhed at the end of the ſaid period of 60 years, in conſequence of been extin- 
of theſe ſavings, except the laſt, to wit, £2,774,283-0528, (which guiſhed at the 
xccrue at the end of the laſt year of the ſaid period,) will be equal in _— — 
cw a ſum that is greater than ſuch ſaving, namely, to the ſum which £1 period of 
he amount to which ſuch ſaving will have increaſed at the end of the 60 years, by 
period of 60 years, if we ſuppoſe it to have been improved in the means of the 
n time at compound intereſt at the rate of 4 per cent. We muſt laid ſavings. 
fore, in the next place, compute the amounts of theſe ſavings at the 

af the faid period of 60 years, if ſo improved at compound intereſt in 

mean time, or during the remaining years of the ſaid term after the 

at which they will have reſpectively accrued, that is, during g years, 

rs, 7 years, © years, and 5 on, to the laſt year of the ſaid period. 


tele amounts will be as follows. 


B bb 2 CCCXLII. The 
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The amounts CCCXLII. The amount of the firſt of the foregoing ſavin 
| | "ark ache will accrue to the publick at the end of the 51ſt year of lie uf ** 


the laſt, at the 60 years,) to wit, £577,975.6360, improved at compound intereſt 2. 


| end of the ſaid rate of 4 per cent. during 9 years, is = £577 975-6360 X 1. 

1 period of 60 — £822,039.5486. cs 
1 years, if im- 

proved in the 88 

mean time by The amount of the ſecond ſaving, £1,098,153.7084, improved 
_ _— the ſame manner during 8 years, is = £1,098,153.7084 x 1.368, 569 


rate of 4 per 41,502, 899.1774. 


cent, 


The amount of the third ſaving, £1,502,736.6536, improved 
ſame manner during 7 years, is = „1, 502, 736.6536 x 1.315, 


= £1,977,498.9194- 


And the amounts of the ſix following ſavings, improved in the 
manner during the remaining years of the ſaid period of 60 years after 
times at which they will have reſpectively accrued to the publick, 
be as follows. 


(1, 849,522.03 52 x 1.263, 319,02 '= 2, 340, 235. 4090. = 
£2,138,509.8532 x 1.216,652,90 = 2,601, 824.2145. the | 
£2,369,700.1076 x 1.169,858,56 = £2,772,213.9555- ops 
£2,543,092.7984 * 1.124,864,00 = £2,860;633.5375. ; 
£2,658,687.9256 x 1.081,600,00 = £2,875,636.8603, Is; 
£2,716,435.4892 * 1.040,000,00 = £2,825,144 9087. £23 
; 7 | per ce 
EP. 5045 
i | | | | . e nati 
The additon CccxLIII. Having thus found the amounts to which the ol 0 
of the ſaid nine yearly ſavings made at the ends of the fifty-firſt year and every fo be! 
derber vim Year of the faid period of 60 years, except the laſt, will have inecu id 
54 ſaving that the end of the ſaid term by being improved in the mean time at com ate 
will accrue at intereſt at the rate of 4 per cent. we muſt now add up all theſe aw e . 
of end jo wy together with the ſaving of C2, 774,28 3.0528, (which will accrue at H { 4 
youbſthetoid of the laſt year,) into one ſum: which may be done as follows. ld þ 
period, into tion 
one ſum. 
£822,629 
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. (346 rag; W RN TRL 
1,502,899.1774 
F,977:498-9194, 
2,340,235. 4090 TY. 
2,001,824-2145, 
237723213-9555» 
2,860,033-5375» 
2,875,630.8603, | 
2,825,144.9087, | 
| 2,774,283.0528, 


23,353,009-58 37. 


terefore the ſum of the amounts of all thefe ten ſavings at the end 
the ſaid period of 60 years, is £23,353,009.5837. | 


CCCXLIV. This ſum of the amounts of theſe laſt ten ſavings made The addition of 
the laſt ten years of the ſaid period of 60 years, muſt now be added to de laſt fum total 
: amount of the former great ſavings of C2, 100, 026.9 18, 600 per annum, * —_— o 
ich began to accrue to the publick at the end of the firſt term of 30 ſavings which be- 
aus; which amount was ſhewn. above (in Art. cccxxxVv1l,) to be gan to accrue to 
117,779,879.0240. Therefore the ſum total of the amounts of all the —＋ wary 
rings at the end of the whole period of 60 years will be £117,779,879.0240 term. above-men- - 


{23,353,009.58 37, or £141,132,888,6077; the intereſt of which at tioned, conſiſting 


is (4 £564:53 14554-4308 o 3 Vea. 
per cent. is (—= x £141,132,888.6077, or agg” , or) 1 i 
:645,315.5443 per annum. Therefore the quantity of the capital of e e 
e national debt which will have been extinguiſhed, at the end of the ſaid —— „* 0 
riod of 60. years, by means of all the ſaid ſavings, will be equal in value will have been ex- 
the ſum of C141, 132, 88 8.60%; and the quantity of the intereſt of unguimed at the 
e {aid debt, or of the perpetual annuities now employed in paying the *. 1 — 
d intereſt, which would be thereby redeemed to the publick at the end by means of all 
the ſaid period of 60 years, (ſo as to be free, at the end of the next, the ſavings above- 
buſt, year, to be diſpoſed of in any way the Parliament ſhould think fit,) ed 
wid be the ſum of £5,645,315.5443 per annum, or (neglecting the 3 42 


«tion 5443) the ſum of 5,643, 3 15 per annum. QE. f ſaid debt that will 
| 1 have been then 


redeemed to the 


| blick by me 
CCCXLY. To FA by means 


ſavings. 


Z — —— — — —— — 
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The whole quan QCCCXLV. To this ſum of £5,645,345 per annum, which will, 
tity of the intereſt have been redeemed to the publick at the end of the ſaid period of ; 


1 years by means of all the foregoing ſavings, we muſt add the ſum « 


been redeemed to £3,874,310, per annum, which was the quantity of the perpetual annuis., 
the publick at the due to the publick creditors, which were ſuppoſed to be converted | 
wy 3 life-annuities of the compound kind above-deſcribed ; and the ſum then 
yours by the fab ariſing, to wit, the ſum of 49,519,625 per annum, will be the wk 
ful applicationofa quantity of the intereſt of the national debt, or of the perpetual annuis 
million oſ pounds, employed in the payment of the ſaid intereſt, which will be redeemed x 


ſterling, per annum the publick at the end of the ſaid term of 60 years, (ſo as to be free, 
| 


according, to this 


-venth method, the end of the next, or 61ſt, year, to be diſpoſed of by the Parlj 

A any other way,) by the faithful application of a million of pounc 
ſterling, a year to that uſeful purpoſe during that period According 
this ſeventh method, 


This ſum is the CCCXLVI. This ſum of £9,519,625 per annum of the | 
ſame _ = annuities, (now due to the publick creditors,) which will be thus redeeme! 
Berge che na. to the publick in the courle of 60 years by means of an annual ſum of 
intereſt of the na 4 — f g 0 
amel debt that million of pounds, ſterling, employed for this pur according to th 
would be re- ſeventh method, is equal to the quantity of the ſaid perpetual annuitic 
deemed to nde which would have been redeemed to the publick in the ſame ſpace of 6 
| 200 3 the Years by employing the ſame annual ſum of a million of pounds, ſterling 
application of the for the ſame purpoſe in either of the {ix preceeding methods. For x 
ſame annual ſum have ſeen above that the ſaid quantity is £9,520,000 per annum, or, me 


of b- Ro accurately, £9,519,027 per annum in the fartt, ſecand, and third methods 
rare fog — and (9, 5 19,599 per annum in the fourth method, and 19,619,852 
ing methods, annum in the fifth method, and 9, 5 19,590 per annum in the fixth method 

all which quantities differ ſo very little from each other, that they may 


conſidered as F qual. 


A compariſon of CCCXKLVII, This ſeventh method of employing a given ſum e 
ee pond ng Money every year in the diminution of the national debt, * by convertin 
8 — 3 ſome of the perpetual annuities that now pay the intereſt of it, into lif 
ſum of money to annuities of the foregoing compound kind, or that ſhall continue at: 
the diminution of events for a certain number of years (ſo as to be payable during the (ai 
the national debt, term either to the life-annuitants themſelves, or their executors, ot 0 
with the former . 8 . 8 
of doi rional repreſentatives,) and afterwards ſhall be accompanied, during 
methods of doing Pe a 
the ſame thing, Jecond term of years, with the benefit of ſurvivorſhip, and then, after! 
with reſpe® io te expiration of the ſaid ſecond term, ſhall continue at their laſt, or great 
advantage en” magnitude during the remaining years of the lives of the faid litc-anrs 
"7 tants,“ partakes, in a conſiderable degree, of the advantage mentioned 
Art, iy as belonging to the third method, to wit, the _ 
ecyull 
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ing to the publick the faithful application of ſuch annual ſum to the 
moſ:s of irs deſtination, without ſuſpenſion or in tion. For it 
ud then be impoſſible to with-hold any part of the life-annuities ſo 
ed from the perſons to hm they would be due, without an abſolute 
reach of the publick faith; which (as we before obſerved,) may be 
dered as a moral impoſſibility. And this advantage will relate not 
jy to lo much of the publick revenue as will at any time be due to the 
-znnuitants themſelves who will be {till alive, (as was the caſe in the 
unh method above-mentioned, by which ſome of the perpetual annuities 
de converted into ſimple life-anmuities, without a concomitant term of 
4, or any benefit of ſurvivorſhip;) but it will relate alſo, during the 
frelaid firſt term of years, to that part of the publick revenue Which 
i allotted to the payment of the annuities of the deceaſed life-annui- 
nts; becauſe the annuities of ſuch deceaſed life-annuitants will be due, 
ring the ſaid firſt term of years, to their reſpective executors, or other 
onal repreſentatives : and it will relate alſo, during the ſecond term of 
us above-mentioned, to the annuities of all the life-annuitants who 
re living at the beginning of the faid ſecond term, or at the end of the 
raid firſt term; becauſe, during the whole of the ſaid ſecond term, 
WS annuities of the life-annuitants who ſhall die in the courſe of the ſaid 
ond term, are to accrue to their ſurviving companions. But it will not 
ate to the great annual ſaving which wilt accrue to the publick at the 
xd of the ſard firſt term, nor to the latter annual favings which will 
me to the publick at the end of the faid ſecond term by the deaths of 
life-annuitants who ſhall die after the end of the ſaid ſecond term. 
xr this part of the publick revenue, which will be thus ſaved every year 
the publick, will be as liable to be diverted, by the miniſters of ſtate 
| the Parliament, from its original deſtination of diminiſhing the national 
dt, as the money that ſhould be allotted to the diminution of the 
onal debt in either the firſt or the ' ſecond method above-deſcribed : 
ereas in the third method of applying a given ſum of money every year 
the diminution of the national debt, to wit, by converting ſome of 
pe pctual annuities, that now pay the intereſt of it, into greater tem- 
vertingip'e') annuities, that ſhould continue for a limited number of years, and 
120 eng the laid annual ſum to the payment of the additions thereupon 
e a : to the perpetual annuities ſo converted,” the whole of the ſaid 
the (TG um would be effectually ſecured from being diverted from its 
Ir 0 nal and proper deſtination, and applied to any other purpoſe what- 
uring r, during the whole of the ſaid term. Te | | 
frer t! | * | 
Treaten 
-annul 


oned ! 


atage ( 
lecyuril 


CCCXLVIIL Theſe 


A remark a CCCXL.VIN, ” Theſe are the methods that, I imagine, the 


the ſeven fore- ment would be moſt likely to adopt, if they were earneſtly to fer 2 


b aging « this g60d work of reducing the natiopal debt te a more moderate qua 
iven annual by ſetting apart and employing a given ſum of money every year, our « 
Go of money the publick revenue, for that purpoſe. And 1 have therefore 
ee might be uſeful to ſet them forth in a very full and plain manner 5 
tions) debe, *- Moftrate the effects of each of them by an example. And, in order * 
better to compare theſe effects with one another, 1 have thought it be 
in the ſaid examples, to ſuppoſe the ſame annual ſum of money, to 1. 
a million of pounds, ſterling, per annum, to be employed for the lun [1 
number of years, to wit, a period of 60 years, in each of the ſaid method 
And the reſult is, that all theſe methods are equally efficacious tom 
the great purpoſe of diminiſhing the national debt, if they are pure 
with equal ſtradineſs and fidelity, U e HU. 


a . * p * 1 . 2 l 11 : 2 4 "mn 4 Ii 


-  CCCXLIX, But, though all theſe methods would be equally efficaciot 

towards the reduction of the national debt, they are not all equally fit x 

be adopted, or capable of being carried into execution to any great ext 

Some of the For it is probable that ſome of them would be thought convenient by « 

1 a ſmall number of the preſent publick creditors, and conſequently cox 

not, probably, be adopted only to a ſmall extent; the conſent of the ſaid ereditors bein 

be carried into neceſſary to all the ! foregoing methods, except the firſt; -- Thus, f 

execution to example, the fourth method, by which ſome: of the perpetual anauitic 

ters SE nom due to the publick creditors, would, with the conſent uf the {a 

8 creditors, be converted into mere life- annuities, without a term of yea 

certain annexed to them, or any benefit of ſurvivorſhip, would probat 

ſuit only a ſmall number of the preſent owners of the perpetual annuities 

as, for inſtance, the owners of { 180, 393.5 per annum of the {aid perpets 

annuities, inſtead of the. owners of £1,803,935,per. annum ot the ii 

annuities, as was ſuppoſed above in Art, cclix; and conſequent) 

annual ſum of only (ioo, ooo per amum, and not of £ 1000,c00 

annum, could be employed in this method. And, indeed it docs not it 

probable that any one of the five latter methods of employing a given 

of money in the diminution of the national debt could be carried. 

execution to the extent ſuppoſed in the foregoing examples,- or ſo 4 

employ ſo large a fund as a million of pounds, ſterling, per annum; vc 

But it ſeems jt is not likely that any one of the faid methods ſhould uit the convenien 

my on of a ſufficient number of the publick creditors, /or -proprietors of the fe 
fue latter me- betual annuities now due from the Government, to make ſuch a me 

tbods might be practicable. But, perhaps, if the Government were to adopt all tht, 

ſound pratti- methods, and to propoſe to the people, in the firſt place, that a part , 


cable and con: ſaid annual ſum of a million of pounds, ſterling, as, for inſtance, half d 
venient to A 
certain mode · 


tate extent. 


* 


7 


— 


— 


LIT EIANNUITIES. 377 


perpetual annuities, now due to the publick creditors, into greater ten- 
porary annuities, that ſhould continue only during a certain limited number 
of years, as, for example, 60 years, according to the third method above- 
weferibed 3 — and, in the ſecond place, that another part of the ſaid 
naual million, as, for inſtance, ¶ too, ooo per annum, ſhould be employed 


le. annuities, according to the fourth method above-deſcribed ; — and, 
kirdly, that another part of the faid annual million, as, for inſtance, 
[10:,000 per annum, ſhould be employed in converting a third portion 
of the ſaid perpetual annuities into mixt annuities, or life-annuities, with 
1 term of years certain annexed to them, or tht ſhould continue during 
the lives of certain perſons of known ages, and likewiſe, in caſe thoſe 1:fe- 
nuitants ſhould die within a certain moderate number of years, (as, for 
inſtance, 30 years,) ſhould continue during the remainder of the ſaid 
term of years, and be payable to the executors, or other perſonal repre- 
entatives, of the ſaid deceaſed hfe-annuitants, according to the fifth me- 
tod above · mentioned; — and, fourthly, that another part of the ſaid 
annual million, as, for inſtance, ¶ tco, ooo per annum, ſhould be employed 
n converting a fourth portion of the ſaid perpetual annuities into life- 
annuities, with the benefit of furvivorſhip during a certain moderate num- 
ber of years, as, for example, 30 years, according to the ſixth method 
above-mentioned z —— and; fifthly and laſtly, that the remaining part of 
the ſaid annual million ſhould be employed in converting a fifth portion 
at the ſaid perpetual annuities into life-annvities accompanied with both 
the foregoing advantages, that is, with a permanent intereſt in the ſaid 
aanuities to be enjoyed at all events by either the ſaid life-annuicants or 
their repreſentatives, during a certain moderate term of years, (as, for 
nltance, 30 years,) and likewiſe, after the expiration of the ſaid term, 
vith the benefit of ſucceeding by ſurvivorſhip to each other's annuities 
during a ſecond term of years, as, for example, 20 years; —; 1 fay, 
the Government were to make theſe propoſals to the p:ople, it ſeems not 
wlikely that they might meet with the concurrence of a ſufficicnt number 

the publick creditors to enable the Government to. carry them into 
xecution to a ſufficient” extent to exhauſt the whole of che ſaid ſuppoſed 
and of a million of pounds per exnum. But, if they did not meet with 
bat concurrence to ſo great an extent, the remaining part of the ſaid 
2 million, which could not be employed in OY 7 * 
metnods, might be employed; for the ſame urpoſe of diminiſhing 
the national debr, in 9 firſt or the ary e above-deſcribed ; 
ad with equal advantage to the publick, if employed in either of thole 
tals with equal ſteadineſs and fidelity. Fd, 1 


| . 


' Cee? CCCL. When 


n converting a ſecond portion-of the ſaid perpetual annuities into imple 
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of de dia-  CCCL, Whey, life- annuities have, on former occaſions 


me Leise 10 bliſhied in England by” the Goverment, "it hay, I believe,” been call 


che public by to rake the ſame price for annuities of the ſam yearly amoung from pel 
graccing life ſons of all ages, or, at leaſt, of ſeveral different ages within cettain, Pretty 
pro ny 5 diſtant; limits. Now this ſeems. to, be a, very 'injudivious practice, und 
So ages for Would be likely to prove diſadvantageous to the nation, even though the 
the ſame price. price taken for the ſeveral annuiries ſo granted ſhould be a juſt medium 
between the true values of the fame annuities for the oldeſt and the 
youngeſt lives for which they were made grantable : becaule it js probable 
that the greater part of the perſons who would purchaſe ſuch annuities 
would be nearer to the youngeſt age for which they would be grantable 
than to the oldeſt, Thus, for example, if a thouſand annuities. of 10 
pounds a year each, were to be offered to ſale by the Government for the 
lives of any perfons between the ages of 20 years and 40 years at the pri 
which is the true value of a like annuity of £10 a year for the life of x 
perſon of the age of 30 years, it is probable that the greater par of the 
annuities would be purchaſed for the lives of perſons under 30 years of 
age, and conſequently for leſs than their true value: and therefore the 
government, or Nation, would loſe more by the ſale of theſe annuities 
to \perſons under the age of 30 years, than they we NON by the fey 
annuities, of the ſame price, or claſs, which would be ſold to perſons who- 
were above the age of 30 years, but under that of 40; and conſequently 
they would, upon the whole, be lofers by ſuch a bargain, It world 
therefore, I apprehend, be mote probe in the Government, when annuities 
are to be granted to perſons of different ages, to ſell them at their true 
and proper prices according to the ſeveral ages of the perſons for whoſe 
lives they are granted, having recourſe, for the determination of the ſaid 
prices, to the tables above-computed and ſet forth in pages 241, 222, 
&c.— 232, and conſidering every ſuch life-annuirant as er of the ige 
to which he had attained. on his laſt preceeding birth-day, 
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This diſad- CCC. I. The diſadvantage to the publick, mentioned im the fore- 
—_ pools going article as reſulting from the' pra&ice of granting life-annuiries tt 
i the caſe of perſons of different ages at the ſame price, would, it is evident, be cot 
life-annuities ſiderably greater in the caſe of life-annuities accompanied with the beneſt 
with thebene- of ſurvivorſhip, than in the caſe of ſimple life-annaites +. becauſe in the 
83 caſe of ſurvivorſhip thoſe life-annuitants whoſe ages would have but lit 
ip. exceeded the youngeſt age of the claſs, and who would conſequently hare 
paid too little for their. annuities, would, by means of this benefit ak 
lutvivorſhip, if they happened to live a 200 er of years, ene 

much larger annuities than in the other caſe of ſimple Jife-annuines;. and 
conſequently the loſs of the publick would be proportionably greater in 

the former caſe than in the latter. It would therefore be very bet 
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edient, if the Government were to reſolye.+0 eſtabliſh, any life-annuiticy Omen 
ah the benefit of furyworthip, to rake care. that there. ſhould be, as.many i, wich wa 
3in&t claſſes of life, annuitants, intitled to the ſaid benefit of ſurvivorſhip n wig 
unh reſpect to each other, as there were, different, ages, differing from eftabliheil, ſo 
ech other by a year, amongſt the ſaid life - annuitants, ſo that thuſe perſons 43” w avoid 
goly. who. wert | Marg. within a year of the ſame age, ſhould — IA 
belong to the fame claſs, and pay the ſame price for their annuities. e. 
This might be done, as Imagine, withaut occaſioning much difficulty,or 
confulion, by dividing , the Whole annual ſum which it was, to 
pply to the con verſion of ſome of the perpetual annuities into life. annuities 
wh the bene fit of ſurvivorſhip, into as. many parts as there were different 
jears in the ages of the hife-ãnnuitants for; whoſe: lives the ſaid annuities 
yere intended to be granted. Thus, for example, if it were the intentiot 
of Government that perſons of any age from thè age of 10 years to the 
we of 59 years, incluſively, ſhould be admitted to become purchaſers. of 
theſe life · annuities with benefit of ſurvivorſhip, and the hole annual ſum 
ended to be employet in converting ſome of the perpetual annuities 
into theſe life - annuities e ſurvivorſnip, vun £00,000. per 
auun; it would be [expedient to diride the ſaid ſum of ioo, ooo. per 
anum into ual parts of {2000 per annum each, and to apply bne 
of theſe parts, or the annual ſum. of £2000, to the converſion of tome of 
the perpetual annuities into theſe life · annuities with benefit of ſurvivorſhip. 
for the lives of perſons of the age of 10 years; and to apply another fum 
of {2000 per annum to tie convrrſion of ſome of the perpctual annuities 
Into thele life · annuities, with benefit of ſurvivorſhip, for the dives of per- 
ſos of the age of 1 years; and to employ the like annual ſums of 
{2000 each, in converting ſome of the perpetual: annuities into theſe life- 
innuities, with the benefit of ſurvivorſhip, for the lives of perſons of the 
ſeveral ages of 12 years, 1g years, 14 years, 15 years, and every follow- 
og number of years to 459 years mcluſively. . And the only difficulty that 
vould attend this diviſion of the aid liſe- annuitants into the ſaid fifty 
claſſes according to. their ages, would be to determine hat would be the 
proper prices of the life - annuities that ſhould be granted to each. claſs of 
fe · annuitants, or what would be the quantity of the perpetual annuities, 
don due to the publick creditors, which the, additional ſum of £2000 
ef annum would enable the Government to convert into life-annuities of 
tac kind intended, accompanied with the benefit of ſurvivorſhip, for the 
hes ot perſons of each dt the ſald fifty ages: mhich might de done by 
making a computation for bach of the ſaid) ages fimilar ro the computa- 
ions entered into above in che examples of the fifth and feventh methods 
lbove· mentioned. And theſe computations the Government might eaſily 
procure to be made for the purpoſe by perſons that were but moderately 
cnverlant with this doctrine of Life-annuities, if they ſhould be of opinion 
at theſe methods of diminiſhing the national debt by eſtabliſhing lite- 
wauities with ben-fit of ſurvivorſhip, were worth adopting. 
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tions of the 
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that have been 
made for ma- 


vy years paſt. origihal purpoſes of its deſtination, and applying it to · the current/ ſervices 
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opinion that 
has ſometimes 
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in juſtification 
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takcn opinion. 
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Of the fre- COCLII. It hayibeenrobſerved) above, in 

quent ellena- niſters-of >ſtateiand/our partiaments kave, ever ſſinoe dhe year 133, (n 
wel might have ſaid; ever ſince the year 1727 4) / gone into à mot 

nicious practice, of diverting the Sinking Fund (which: had been approprize 


Arta eel1vy that "Our ws 


in rhe year 1717 to the gradual diſcharge" of the national debt | from d. 


of the year. The conſequence of this practice has been the increaſe «x 
the national debt to a much greater quantity than it would otherwiſe have 
arrived at, notwithſtanding the three wars of 1739, 17337 and 177;, i 
which we have been unfortunately, and, perhaps, unneceſſarily, engage 
Yet it has been often alledged in juſtification of this practice, 4 That it ; 
© a matter of indifference to the nation, and to the increaſ or diminution 
of its debts, whether, when any given ſum of money is wanted for n 
particular ſervice, the ſaid ſum be borrowed. at intereſt, and à neu wax 
« be laid for the payment of the ſaid intereſt, ot whether the ſaid ſu 
<«. be taken at once out of the ſinking fund and no new ta be laid d 
66 ſupply its place.“ Thus, for example; ſay ttheſe:;gendlemen,/ ſuppul 
it ſhould be. neceflary at any time to apply the ſum af a million 
pounds, ſterling, to ſome particular purpoſe. not included in the con 
ſtant and ordinary expences of the ſtate, as, for inſtance, to the buildiag 
„ ſome new ſhips of war for the Royal Navy, or purchaſfing naval ftores 
„and ſuppoſe that the finking fund produces an overplus of ſomething 
more than 'a million of pounds, one year with another, above the 
<<. neceflary expences of the ordinary government in time of z wi 
<«- ſhould we not take the ſaid million, (which is wanted for the aig 
„ purpoſe,) out of the ſinking fund, and thereby only ſuſpend, or rather 
eſſen, for one year the operation of the ſaid fund in diminiſhing d 
national debt, inſtead of borrowing the ſaid ſum of a million at intereſ 
©, uf new creditors, and leaving the whole of the ſinking fund to 
applied to the [purpoſes of its deſtination ? By the former method « 
proceeding the national debt will not, it is true, have been diminiſher 
in the courſe of the year by the ſum of , ooo, oob, as it would other 
wiſe have been; but then, on the other hand, it will not have beet 
increaſed by a new loan of C1, ooo, ooo, as it will be in the lan 
d caſe: and therefore, upon the Whole, the quantity of | the {aid del 
at the end of the year will be the ſame in both caſes“ This, 
believe, is the manner in which the ſaid . remark is uſually. "ſtates 
But it is, as Dr. Price has obſerved, a very great and dangerous loptuln 
For it is tantamount to ſaying, - that it comes to the ſame thing, wi 
reſpect to the diminution of the national debt, whether the Governmen 
does, or does not, raiſe new taxes towards defray ing che extraordu 

expences of the ſtate; which; it is evident, cannot be true. If, indes 
the aforeſaid million were to be borrowed at intereſt, and no new tax vel 
to be laid to pay the ſaid intereſt, but the ſaid intereſt were: to be take 
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juit, and fuch a proceetiing/ would! have etactly g che ſame effec in: 
rding the diſcharge of che national debt as; if the Gavertmentchad.: 
en the whole million. itſelf out of the ſinking fund at nc Rg. [Bc 
bon of pounds, ſterling, paid at once, is equal in value ta the intereſt 
4 million of pounds, ſterling, to be paid eve 2 year for ever. „But, 
-n 2 new tax is provided to pay the antereſt of the new loan, the ſaid 
methods of procuring the ſaid million, or other ſum that is Wanted. 
an be no longer equivalent to each other, but the former method, to Wit, 
that of borrowing the money, and at the ſame time laying a new tax to 
that of taking the whole ſum at once out of the ſinking. fund.“ to 


9 it with reſpect to that important operation. This js ſo ev 6 
confeſs, I am ſurprined it can evet have been doubted of. But, ſibce it 
bern doubted of, and ſince it is a truth of very conſiderable import 

| will endeavour to illuſtrate it by an example: which may be 
01 as follows. F. 4 : 3 { 3 lcd 26. 94 


& example, to ill 
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uſtrate the falſhood of the opinion flated and confuted” 
dein e Ken ilk. mm 
5 „ „Ne wal Af vel 47 ee ee, 
-CCCLIIT. Let it be ſuppoſed (as in the ſeveral examples aboye- 
mioned,) that the intereſt of money is 4 per cent. and that the 4 per 
int. annuities, now due to the publick creditors, ſell at the publick- 
arket at their par, or nominal value. And let it further be ſuppoſed 
ut the Parliament had Tet apart the ſum of a million of pounds, ſterling, 
year out of the ſinking fund, for the diminution of the national debt, 
u that the ſaid. 1, ooo, ooo Her annum were to be faithfully applied to 
ut purpoſe during à period of 20 years, in the firſt of the ſeven methods 
bore-delcribed, that is, in paying off ſome of the 4 per cent. annuities, 
w due to the publick creditors, at their par, or nominal value ; by 
ich means it is evident that a. very conſiderable portion of the . national 
bt will be extinguiſhed at the end of the ſaid 20 years. And let it be 
poſed that during every one of the ſaid 20 years the Parligment ſhall 
id 1t neceſſary to employ the ſame ſum of , ooo, ooo in lome other 
portant ſervices, ; and that, being unwilling to ſuſpend, or impede, the 
ration of the r ts they ſhal} forbear taking this million out of 
and ſhall, inſtead thereof, 


d then let us inquire: hat will be the effect of this method of proceed - 
at the end of the ſaid 20 years, with reſpect to the increaſe: or dimi- 
01 of the national debt. This may be done in the manner fol- 


| ig, 
CCCLIV, The- 


year out of the ſinleing funde theſ above-mentioned; reaforiing would: 


und the diſcharge of the national debt, and therefore; will be 9 s 
nt: „ * 
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borrow a million every year. of new credits 
per cent. and at the ſame time impoſe every year, A, NEW perpetual tax | 
[40,000 per anmm to pay the intereſt of the) million, ſo, borrowed,: - 
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pars ll be extinguiſhed at the end of the Taid 20 years by emple | 
the ſaid £ b every exe! For Gat purpoſe” in the-firſt'of the 6, 
methods above-defcribed, - will be equal to the ſum to which an 3 
revenue of , ooo, oo will amount at the end of '20-years, if every x 
nent of the ſaid revenue, together with the intereſt 'arifing from the g 
. ſhould; immediately after it is received, be legt out at im 


at the rate of 4 per cent. Now it appears from Mr. Smarts 1 
table of compound intereſt, page 68, that this ſum is = 1000, 000 
29.778,78, 38, or C29. 78,078.58. Therefore the ſum of £29, 8,074, 
of the capital of the 4 per cent. annuities, now due to the publick cr 
tors, would be extingviſhed by means of the ſaid {1,000,000 per am 
in the courſe of the faid 20 years; or the national debt would be dir 
niſhed, by means of the ſaid £ 1,000,000 per amm, at the end” of 8 
ſaid 20 years, by the ſum of £29,778,078.58; But on the other 

it will be increaſed in the courſe of the faid 20 years by means of x 
aforefaid loans of a million each, (which we have ſuppoſed to be mai 
every year with new funds to pay the intereſt of them,) by only the {y 
of {20,000,000 Therefore it will have been more diminiſhed ti 
increaſed, and conſequently will, upon the whole, have been diminiſhy 
in the courſe of the ſaid 20 years, by the exceſs of £29,778,078.58 abc 
£20,000,000, that is, by the ſum of £9,778,078.58 z which is not ve 
much lefs than ten millions. Such will be the good effect, with'rehpet 
the diminution of the national debt, of the ſaid firſt method of pre 

ing, by borrowing the money that is wanted every year, and leit 
new taxes to pay the intereſt of it.“ = Wy 5 


* 


CCCLV. But, if the other way of proceeding de adopted, or t 
million of pounds, that is wanted every year for the ſuppoſed ſerie 
be taken out of the ſinking fund, it is evident, the operation of the 
million, in diminiſhing the national debt, will be thereby totally ſuſpende 
and the ſaid debt will be exactly the fame at the end of the fand 20 fe 
as at the beginning of them. 


CCCLVI. Therefore the difference between the quantity of ! 
national debt at the end of 20 years, if the former method be rakt 
and the quantity of it at the ſame time, if the latter method be adop! 
is no leſs a fum than £9,778,078.58, or not much leſs than ten min 
of pounds. QE1, ', HO Er 
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LVII. If we had taken a longer period than 29 the Other era. n- 
; = of che to quantities! of the national: A the nn 
ii from theſe dient methads of 'taifing” the"ſaid -atinudl fag FAM robe. 
-lioo of pounds, ſterling, yould have much greater than £9,778,078.58. 
4: period of 30 years it would have been ({56,084,937-76— £39,000,000, 
(26,084,937. 76 in & period af 40 years it would haye been 
05,02 5951 5.72. —£4,4924000,000, or) £55,025,5t572 z in a period of 
b years it would have been ($1 500700968" £90,000,900, or). 
667,083.68; and in 4 ;period of 60: years it would have been | 
237.990, 68 5.24 — £60,000,000,..0r) (177.990, 68 5.24 z as will appear 
om Mr. Smart's third table of compound intereſt, pages 68, 50, 


CCCLVIII. The difference between theſe two methods of raiſing the The filſhvod: 
wey that may from time to time become neceffary to defray the of the faid 
m odinary expences of the ſtate, is à matter of ſuch importance that o_—_ opi- 
an hardly be doo much inſiſted on. And is ſeems to have been well have been well 
derſtood,, and properly attended to, by our miniſters of ſtate in the underſtood in 
jen of king George the 4ſt, when the finking fund was firſt eſtabliſhed, tbe reign of 
gr at that time it was cuſtomary for the Ra ty borrow money to __ OW 
ply the occaſional exigencies of the ſtate, and lay new taxes to pay the 

tereſt of the money ſe borrowed, inſtead of taking the ſaid money out of 

loking fund and thereby interrupting the operation of that uſeful 
bbliſhment. Of this ſalutary practice Dr. Price in his excellent pra! The Sinking 
the Publick on the Subject of the National Debt, ad edition, publithe: Fund was 

the year 1772, page 29, note 5, has given us ſeveral examples. os 1 
le there informs us, that diſcharge of 


f 1 the national 
la 1718 was borrowed towards the ſupplies 


— — $05,995; debtto the end 


g oe 4 = — 37% chat reign, 
In 1720 1 1 9 ieh 1 | 
ln 1721 TA N 22 — 1,000,000; 
1 1726 D tr te Las — 500,000 3 

1724 — — — —— — j 370, 00; | 
(In 1727 — — — 2 — 1,750, ooo. 


In all theſe inſtances (if E underſtand the doctor rightly,) the Parlia- 
t not only borrowed theſe ſeveral ſums, rather than take them out of 
inking fund, (as they might have done, ) but laid new taxes to pay the 
kelt of them, - And in the year 3-726, (the nation being then under the 
«tenſion of a war,) the land- tax was raiſed from two ſhillings in the 
und to four ſhillings in the pound, rather than take any money from the 
ig fund. And in the following year, 1727, (in which the nation my 
continued. 
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continyed under the T ese mate}, King Gepoes the'rt 
peech at the openin the parliament, (on the | a 
after K gentlemen of the Houſe of Commons on ben 


addition that would be made that 2 to the Sinking Fund, warns the 
againſt being led by the NECESSITIES OF THEIR NATION &, 
diverſion of it, ** Let all that wiſh well (are the words of the f 


to the ce and quiet of my government, have the ſatisfaction 6 
that our PRESENT NECESSITIES ſhall make no laterruption i | 
< progreſs of that deſireable work of gradually diſchar ing. the nan 
debt. I hope therefore you will make a proviſion. for the immedi 
application of the produce of the Sinking Fund to the uſes for 
„it was ſo wiſcly contrived, and to which it ſtands now appropri 
To which the Houſe of Commons in their addreſs to the king in af 
to his, ſaid ſpeech, (which was carried, upon a debate and Heben 
251 voices againſt 81, and was preſented to the king on the 190 
January, 1725,) reply in the words following, to wit, * And that al 
„ with well to the peace and quiet of Joo! 7 vernment, n 
have the ſatisfaction to ſee, that our PR T - ECESSITIE! : 
< make no interruption in the progreſs of that deſireable work of g 
«« dvally diſcharging the national debt, we will conſider of the moſt prog 
„ methods for immediately applying the produce of the Sinking Fy 
to the uſes for which it was ſo witely contrived, and to which it full 
„ now appropriated.” By this ſpeech of the King and addrels of if 
Houſe of Commons it ſeems clear that the advantages attending a faich 
application of the Sinking Fund to the purpoſes of its deſtination, were 
t time well underftood and generally allowed —— © 


* 
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A change of CCCLIX. But ſoon after the death of king George the 1ſt a diffen 
condudt in the opinion ſeems to have prevailed with many people, and, molt unhapy 
_—— for the kingdom, a different practice began to be adopted by the G0 
Parliament, ment. Dr, Price informs us, in the paſſage above-mentioned, that in 
with reſpet years 1728 and 1729 the Sinking Fund was charged with the jmrerelt 
to the Sinking the money borrowed in thoſe years; which was Juſt as pernicious a U 
_ hug ſure, with reſpect to the interruption of the great object of diminiſhing? 
= 1728, national debt, as if the Parliament had taken the who ſums themlc 
at once from the Sinking Fund, inſtead of borrowing them: 'as we 
already obſerved above in Art. cect, page 380, line 4 from the bolt 
&c. It was, however, a leſs open and manifeſt violation of the Sin 
Fund than the other meaſure of taking the groſs ſums themſelves out 
it; and therefore probably it gave leſs offence. to that part of the ha 
which had moſt approved of the inſtitution of the Sinking Fund, 
it contributed leſs to expoſe Sir Robert Walpole (who was chalet 
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1 And : gl 
elicacy with reſpe& to the c 


ment for about 
1 
om bra | 7 Ser. : 
„on the ziſt of January, 1923, expreſſed 
nel to the members of the Houſe” of enten e theſe words; 
And, as the produce” of the Sinking Fund Has exceeded our expe. 
bons, I muft recommend it to "your care to make 4 farther application, 
it to its proper uſes.” To which 'the Commons, in their pg 
Ling upon this ſpeech, "make the following infwer,” to wit, 4 That 
hey will not fail ro make che proper diſpoſition” of th 1 roduce 
the Sinking Fund.“ And accordingly” a million "the ' South-Sea 
wies was ordered to be paid off that year out of the Sinking Fund; 
u the ſame time the intereſt of the new money that was borrowelU'this 
, Was charged u on the ſaid fund, and became A perpetual ine um- 
re 0h it. And the fame thing had, been done in the preceedihg'year, 
1, vith reſpect to the intereſt of the money borrowed in that year. 
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The Sinking Fund was eſtabliſhed by Stat. 3 George I, Cap. vii, Sect. 37, The words of 
ch is in thele words. * And. be it enacted and declared by the authority afore- the clauſe in 
ad, That all the monies to ariſe from time to time, as woll of, of for, the ſaid the ſtatute of 
weeſs, or ſutplus, by virtue of che ſaid act made for r the 3d o 
wemour and Company of the Bank of England ;. and of, or tot, the ſaid excels, Orc. l. Þ7 
ſurplus, by virtue of the ſaid. at made tor redeeming the Fonds of the, ſaid gn he 
nernour and Company of Merchants of Great-Britain trading to the South- a af 
dean and other parts of Ametica, and for encouraging the Fiſhery ; as alſo of and F 
r the ſaid excels, or ſurplus, of the. ſaid duties and revenues by this act a o 
mated, as aforeſaid ; and the faid overplus monies of the ſaid r band | 
| wry * — or intended to de eſtabliſhed, ee. — ou briappro- 
aea, reſerued, and d, to and fur the di ing che principal and 2 of 
national debts and FE ea as — N «by + and —_ day 
f December, one thouſand, ſeven bundred; and ſixteeny. and are declared to be national 
d and ace provided for by act of Parliament, in ſuch, manger and form as ſhall. 
Urctted or appointed by any future act or acts of Parliament to be diſcharged. 
prewith or out of the Tatmes and to, of for, um other tiſt or purpoſe do haßſoe ver.. | 
| None IHR ATE $3: o neee 390044 $1.58 41 Ht 
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ſo much ſince the eſtahliſhment of the Sinking Fund. Ka 4 cap 


© ſhould; be 4ſt, paid. Thus argued, among others, Sit Walpole. 
«.. realons-prevailed 3- and the Houle- a not Wy: to ! 
46 207 thing, conſented. _ | 
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« The ptactice of NE the Sinking Fund ha Fe AAP 
it went on of courſe, In che next year, or 734. — 5 700. 00 wait 
6, from | it. In 17 35 it was. oven e eee, 


4 Thus then plead: after an exiſtence of about, WS 

« Sinking Fund, — that ſacred bleſſing — once the nation's. only . 
* maturely and cruelly deſtroyed by its own parent. Could it by 
«« eſcaped the hands of violence, it would have made us the envy and t 
terrour of the world, by leaving us at this time [in the year 177 


L PBS NUT YRS. 


3% 
only TAX-FREE! bag in PofemeN of 7 tale grestef, perhaps, 


than was ever enſohed By any Niugdem. - Bur let me hot deell onA 
collection ſo grie vo 905 vie nern nh tn eme, 
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CCCLAT. Dr. Priee informs ts further in the excellent rift aHove- Dr Price'sac. 
tioned, that about the ves r bad Deen propagated, courr of an 
rorwichſtanding the © abMhment" of the'Sinking Fund, the poblick p1ice. on che 
bis had been for ſome years increaſing —_— — — And publick debts 
this, ſays he, occaſioned the publication of à very curious and important of this king- 
rampblet in defence of the Sinking Fund and the miniſtry, intitled, 99m: that was 
4 Eſey on the Publick Debts of this Kingdom. I have now by me the the year 1 726, 
fourth edition of this pamphlet and 1 wiſh. F could put e e en 
hand in the kingdom. It contains an excellent actount of the import- 
ance of diſcharging the publick debts, and of the proviſions made for 
that purpoſe by the inſtitution of the Sinking Fund. It proves particu- 
arly, in eee os the opinion I have mentioned, that the publick 
= in of 2 e e Ei the e Fees," The Gene 
would in 28 years be' extingvi the Sinking- Fund. The 1a 
explanation is given of the nature of this fund with that which I have 
given; the ſame repreſentation is made of its powers ; and the ſame 
uguments are uſed to demonſtrate the evil of alienating it, in order to 
woid making new loans charged on new funds. — And he concludes 
nith this general inference from all his obſervations, ** That the pro- 
nion which. had been made of the Sinking Fund, was an expedient 
from which the full and effectual payment of the principal of the 
national debt, in a” few years, might, with | great aſſurance, , be 


expected. 


CCCLXH. This pamphlet, Dr. Price further informs us, was an- Of the goed 
red in a pamphlet intitled, 1 State A the National Debt, and this gta —. 
moduced another pamphlet by the author of the firſt, (or the Ho on the TS ave 
wick Debts,) which was intitled, 4 Defence of an Eſſay en #he Publick met with from 
ets of this Kingdom, in anſwer to a pamphlet, intitled, | A State of the the publick. | 
amal Debt, And in this laſt pamphlet, intitled, A Defence of an Eſſay, : 
vc, there are theſe words. The ſucceſs of my 125 on the. Publick Debts, 
and the ſatisfaction of hearing from the throne, that my zeal for the pre- 
krvation of the Sinking Fond cannot have been diſagreeable to his Ma- 
el, gives me a pleaſure that, alone, is an ample reward for my attempts 
to ſerve my country.“ From theſe words it ſeems probable that this 
amphlet (of which I have now in my hands the ſecond edition, which was 
wlihed in the year 1726;) had been very much read and approved of, 
had tended very much to confirm the miniſters of ſtate in their reſolu- 
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tion to continue, for that year at leaſt, to apply the Sinkiy 
purpoſe of its deſtination, and to induce them to adviſe — | 
uſe of the words above mentioned in his ſpeech: to the Parliament on 
17th of January, 1725, to wit, © Let all that wiſh well to the peace 
G quiet of my government have the ſatisfaftion ro ſee, that our preſe 
_ © neceſſities ſhall make no interruption, in the progreſs. of that dei 
«. work of gradually diſcharging the national debt. I hope, therefore, 
* will make a proviſion for the immediate application af che produce 
« the Sinking Fund to the uſes for which it was ſo wiſely contrived, ang 
„ which it ſtands now, We We ig i aeg At 


* 
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A conzeclure CcCcLXIII. The aforeſaid excellent pamphlet; intſtlec n x 
dotbor ot the tbe Publick' Debts ef the Kingdom; was publiſhed! without! 4 nase 15 
| ſaid pamph- ſeems probable that it was written by Sir Nathaniel Gould, an emine 
let. merchant, who was one of the directors of the Bank in the year 1720 
when the ſecond edition (and, perhaps, alſo the firſt edition of it,) 1 
publiſhed. -. And the other pamphlet above-mentioned; which was writt 
in anſwer to it and was intitled, 4 'State of the National Debt: ferms 
have been written by the famous Mr. William 'Pulteney; Who was af 
wards created Earl of Bath. This may be conjectured with a'conliderah 
degree of probability from the following extract from Chandler's Colle&ic 
of the Proceedings of the Houſe of Commons, vol. vii. page 23. 0 
the 23d of February, 1723, the Commons being in a committee 
& ſupply, Mr. William Pulteney [who was then in oppoſition to the 
e niſtry,} obſerved, “ That, notwithſtanding the great merit that ſo 
«« perſons had built upon the eſtabliſnment of the Sinking Fund, it appear 
% that the national debt had been increaſed ſince the ſetting up of 
« Pompcus Project. Upon which Sir Nathaniel Gould, an eminet 
% merchant, ſaid, “ That he apprehended that gentleman had his notior 
out of a treatiſe, intitled, 4 State of the National Debt, Ec. ſuppoſe 
«« to be written by that very gentleman: but that, it he [Sir Nathan 
«« Gould] underſtood any thing, it was Numbers; and he durſt pawn h 
credit and reputation to prove that author's calculations and inference 
veto be falſe and erroneous.” To this Mr. Pulteney replied,” © That 
„ took them to be right; and he would likewiſe pawn his credit 
<< reputation to make good his aſſertion.” Upon this Sir Robert Walpo 
took up the cudgels, and faid, “ He would maintain what $ 
Nathaniel Gould had advanced.“ Several warm expreſſions havin 
« paſſed on both ſides, Mr. Hungerford interpoſed,” in à jocular ſpeect 
that put the Houſe in good humour; and fo the diſpute ended.“ 


Cecil xu. 


ccCLXIV. As this pamphlet; intitled, W, 1,1 ar en the -Publi, 
* 9a of the Kingdom, (which; for the reaſon juſt now given, 1 IS 
y have been written by Sir Nathaniel Gould,) is, in Dr. Price's opinion, 
ub importance as to deſerve to be put into every hand in the kingdom; 
ud, 5 it tends ſtromgly to illuſtrate and enforce the utility of the meaſure 
ue ventured to recommend above in Art. ccxLix and oc, (pages 
„ and 298, 299,) ** of appropriacing, in the ſtricteſt manner poſſible, 
lune part, at leaſt, of the Sinking Fund to the purpoſes of its original 
nation, or the gradual diſcharge of the national debt;“ I am perſuaded 
gy readers will not be ſorry to have an opportunity of peruſing it; and: 
| therefore have determined to reprint it, word for word, as a part of 
& preſent Treatiſe, It is as follows. | | 


A N 


F 


E s 


ON THE 
UBLICK DE B T S 
O F A 
THIS KINGDOM. 


e Importance of diſcharging them is conſidered ; the Proviſions 
for that Purpoſe by the Sinxme Fun, and the Progreſs therein 
hitherto made, are ſtated and explained; the Sufficiency of thoſe 
Proviions is demonſtrated ;. ſome general Miſtakes about the Nature 
ind Efficacy of this Expedient examined and removed; and the 
Progreſs of the SINXING FunpD deſcribed and com from 


Mafummer, 1727. | 
To which is ſubjoined, 
Enquiry into the General Convenience of reducing farther the Intereſt 
of our Publick Debts below 4 per Cent. per Aunum. 


In a Letter to a Member of the Houſe of Commons. 


ned from the Second Edition, which was publiſhed by J. PEI, in Pater- 
Noſter-Row, in the Year 1726. 


eminent Merchant and a Director of the Bank, ; 
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HERE may perbaps* appear ſomething too aſſuming in the attempts of an 
ur, to inform the publick, or to direct their ſentiments about matters of 
wal importance, to admit of @ better reception or entertainment from the 
than what performances of this kind have of late years generally met 
I have thought therefore, that it may not be improper to mention m 
im for the publication of the following ſheets, as an apology for it with the 
; 10 whom I can with great truth and ſincerity repreſent, that I ſhould. 
r bave thought any knowledge which I bad, or any diſcoveries in my 
, of our circumſtances with regard to our preſent debts, worth the publick 
e, if I bad not frequently met with ſome miſtakes on this ſubjet?, which 
ered to me very generally to prevail, and firmly to be inſiſted on and believed 
i the diſaduantage of our publick credit, and which at the ſame time I 
x futtered myſelf, might be confuted and removed, from ſuch informations 
ha 1 ſhould be able, on this occafion,. to collett; I have. ſo often heard it 

1, that our publick debts have increaſed. upon us ſince tbe proviſions made 
the diſcharge of them, that it bas: ſometimes ſeemed to me to be. the more 
nn opinion even of thoſe perſons who are moſt intereſted to be rightly in- 

| in this particular; and have almoſt as often. heard it from bence in- 
id, that thoſe provifiens- are therefore inſufficient ta anſtoer the expectations 
oe ſuppoſed to baue from them. And. from the bad influence that the 

f of this aſſertion, and the infexence from it, muſt have on our publick 
, eſpecially when it falls in with any general apprebenſions far the publick 

x or welfare on any other: account, I have been induced to think, that. as 
fait is not true, nor the inference from. it rightly made, it would be of 
I convenience that they were publickly contradifted, and proved to be other- 
cena that this were better done from that leſs exa and partial information 
I have been able. to come at upon this ſubjef, than not done at all, or: 
uully put off in expectation of. its being ſome time done by ſuch perſons wha- 
ie exatteft knowledge of our circumſtances in this. reſpett, or the beſt 
) for improving it for this purpoſe.. 


Eee 


Nya 


THE PREFACE. 


Nor ſhould I have been diverted from communicating the few or ,,. 
diſcoveries that the following ſheets may be thought to contain, ly being | 
that ſuch miſrepreſentations of our circumſiances were made with defign | 
and by perſons why better than myſelf knew the ſtate of dur affairs in 
reſpeft ; becauſe in this caſe in particular, it appears to be the Publick inte 
that the truth ſhould be as generally known as may be, and that every 
who is or may be an adventurer in our publick funds, ſhould, as diſfting 
can be, underſtand the proviſions, that have been made for ſuppertiꝶ 
credit of them. WARN SN Va 4 N | 


What ] have farther added beyond tht general deſign, by which I wu 
firſt engaged to write upon this ſubjett, the reader will judge of on the ye 
of it, I am not infenſible that there are ſeveral parts of this performance 
to exceptions; but I have more hopes of the reader's indulgence to theſe | 
as they ſhall occur to him, than I have that be will forgive the recital of 
here, or my detaining bim by endeavouring in this place to explain aug 
obviate any exceptions of this kind. I ſhall therefore mention but tao par 
lars, in which I may be thought more than once to have offended. One is, 
I have not every where uſed the utmoſt exatineſs in ſuppoſing, ſtating, or 
ſcribing the publick debts, or the variations in them. To this fault, ai 
as I have been guilty of it from any other cauſe than my want of material 
that purpoſe, I have been chiefly induced by the virus of being therely 
intelligible , having preſumed that it would be better ta omit any ſuch ag 
of exatineſs in this reſpeft, as were more than ſufficient to anſwer tht z 

deſign of this eſſay, which would at the ſame time render it mare tedinu 
perplexing, I have alſo, for much the. ſame reaſon, been induced ts i 
myſelf with the uſe of ſome words in what has ſeemed to me to. havt bent 
more ordinary acceptation, when applied to this ſubjeft ; + vhith_ in a lot 
more elaborate enquiry, 1 ſhould bave thought myſelf ubliged to define and en 
 diſtinfily before I ventured upon the uſe of them. * SIS 
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long PON recolle&ing; the converſation that was the occaſion. 67 your 
deſiring my: thoughts in writing, on the ſubject of our Publick 
Debts ; I have concluded, that Ii ſhould beſt e 70 ee 

ons from me in this affair, by confining my thoughts, D ee 


1. To the conſideration of what advantage to the boblick may be 
aſonably expected from the diſcharge 1 thoſe debts, Wy the redemption 
it the duties provided — che pay ment of b intereſt. 


To an enquiry into the . reaſons we have at preſent to expect or hope 
hat ese debts, or any conſiderable part of them, will within any reaſon- 
dle compaſs of time be diſcharged and paid off. And, Be 
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upon thoſe 
that may for the future be entered upon, for the more — — 
diſcharge of our preſent debts, from the income of the Sinking Fur , 
already provided for that purpoſe ; or dor ſtill farther increaſing the 
income of that fund by ſuch reductions as may yet be made in the ins N f 
or annuities payable for the principal ſums of which the preſent e > 
conſiſts. AR U be 
Of the advan- As to the firſt of theſe, or the advantage __ the publick by « 
tages OY {Plcharye of che preſent dehts; there ſeems to be but little rom «to 
roblick im large, after the conſideratibtof that great annual revenue at preſent ley 
the diſcharge and applied to the payment of our debts, which, after the total dich del 
of the national of them, will, without any loſs ot injury to private perſons, be redeer du 
debrs. to, and become the property of, the publick. The preſent yearly expen i ti 
to the Government, on account of our publick - debts, computing il fo 
annual income of the Sinking Fund and- the yearly intereſt of thoſe dei be 
together, will be found to amount to little leſs than, if not to exceed, 'J 


probable expences during the moſt expenſive war. 


"caſe, greater equality, an 


The Principles of the Dottrine of 
3. To ſuch reflections as have occurred to me 


ſum of £3,000,000, A revenue exceeding the whole farther annual e 
pence: of our civil and military government in a time of peace; 

which, together with the ordinary ſupplies which our Government requi 
in a time of peace, may perhaps be a fund ſufficient to anſwer our utm( 


I do not think myſelf oy RT as it as 0 
advantage ariſing to the publick from the diſcharge of the preſent deb 
that the ſeveral duties appropriated to the payment of them will, as f 
as they are redeemed, be immediately removed or determined; for reaſoi 
which in the following ſheets I ſhall have a further occaſion to mentic 
when I ſhall recommend it to be confidered, whether the revenues aril 
from thoſe duties, or the greateſt part of them, are not raiſed with me 

| i more to the common benefit of the ſobje 
of Great-Britain, than ſome part of the ſupplies that are annually ve 
for the current ſervice of the year; and conſequently, how far it may 


reaſonable to ſubſtitute a great part of the revenues ariſing from thi \ 
duties, after the redemption of them, in the place of our annual u 
But it will, I preſume, appear no ſmall: convenience to the publick, ar: iures 
from the redemption of the aforeſaid duties, that, when they ſhall be N it 
longer appropriated to the payment of our debts, the principal dicu provi 
will be removed, which has at any time obſtructed the removal or leſſen thou 
any of theſe duties, though the convenience of the publick may, vpn rh 
other accounts, have perſuaded to it; either as ſuch duties may l ccacr 
appeared to give too great perplexity to perſons employed in trade, o 0 
prevent or obſtruct any profitable branch of our commerce with ſot fee 
countries; as they may have been thought to require too ſtrict an enqug 
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at ſeverity. or in the collecting them; as by being laid 

— . they may have ſeemed too great 

i burthen on the of our inhabitants; or as by bearing too great a 
qoportion to the ulk of the commodities on which they have been laid, 

they may have made the gain ariſing from defrauding the publick, or the 

emptation to attempt it, bear too great a proportion to the hazard of 

tring diſcovered z Or, as in any other refed they may be found 'to be 
ended with general inconvenience, or unreaſonable hardſhip on parti- 
cular perſons, employments or conditions of life amongſt us. 


And, however it ſhall be determined, after the diſcharge of onr preſent 
debts, as to the continuance or removal of the whole or any part of the 
duties appropriated for the payment of them; the revenues ariſing from 
them, being redeemed, will become the property of che publick, and, if not 
fom thenceforth removed, will be 2 in the room of, and take away 
the occaſion for, ſuch other taxes as ſhall then appear a greater burthen to, 
gr to be more unequally levied upon, the ſubjects of this kingdom. f 


Having mentioned the quantity of annual expence to the Government, 

eccalioned by our publick debts, it ſeems unneceſſary to proceed further 

n proving the importance of diſcharging them, or to deſcend to or enu- 

merate any further inconveniencies, that upon this account we labour 

under, An uncomfortable employment! and which, I hope, I ſhall be 

excuſed from, for this further reaſon ; that the inconvenience of our preſent 
debts, and the importance of diſcharging them, are fo univerſally beheved 

ud felt, and ſo unanimouſly agreed to, that 1 know none of my fellow- 

ſubjects who want to be convinced of them. I ſhall proceed therefore to 

what I propoſed in the Lat cha, 


| Second place, to make out the probability, and repreſent the reaſons Of the proba- 
ſo bj e have to hope, that the preſent publick debts will, within the compals bility that the 
y vole a few years, be cffeQually and honourably diſcharged. | by — — 


in a few years 


m thi What I have. chiefly propoſed under this head, is to deſcribe and by means of 
alan, as far as my materials for that purpoſe will carry me, thoſe mea; the Sinking 
ar furs which have been already taken for the diſcharge of our publick debts Fund. 


Il ve by the proviſion of the Sinking Fund. To which attempt, though this 
llc ul proviſion has already been made as publick as our acts of parliament, and 
eſſen i woogh the operation and progreſs of it, in the diſcharge of our debts, is 
Y, VP cbout any difficulty to be computed, 1 find myſelf induced, from that 


Facral ſuſpicion of the inefficacy of this proviſion to anſwer the ends pro- 
poled by itz and which ſeems to have prevailed amongſt ſome people, who 
ave either not had leiſure for that purpoſe, or who have declined the 
Toudle of collecting the materials for, or making thoſe 3 

rom 


Y 


— 
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from them which are requiſite, in order to their latisfaCtion about d 


uſe and efficacy of the Sinking Fund. | pic 
| | 44444 5 * WORN gy: ne 
Of the eſtab- The firſt material proviſion that was made for diſchargin the princy foo 
liſneutor the of our preſent debts, was enacted in the third year of his preſthe'Mieq pac 
_—— reign, by three ſeveral. acts of parliament at that time made; the 5-1 MY «b 
of March, Which (in the order that they ſhould have been printed amongſt the Rratir dat 
1748, publiſhed for that ſeſſions) is intitled, An a# for redeeming ſeveral fund; ever 
the Governour and Company of the Bank of England, purſuant to fern 1k 
proviſoe of redemption, and for ſecuring to them ſeveral neto fund; ; deb! 
allowances redeemable by Parliament; and for obliging them to advance. furtl fron 
ſums, not exceeding £2,500,000 at five per cent. as ſhall be found neceſſyry wha 
be employed in leſſening the national debts and incumbrances';” and for continu "| 
certain provifions formerly made for the expences of his Majeſty's civil am are 
ment, and for the payment of annuities formerly . at the 'rate of ſum 
per cent. and for other purpoſes in this att mentioned, P3 ge 331. The {econ © 
intitled, An a for redeeming the yearly fund of the Soul h. des Company (bi ile 
after the rate of fix pound per cent. per annum, and ſetiling on the' ſaid C; by 


Pam a,yearly fund after the rate of 5 per cent. per annum, and to raiſe f 
an annuity or annuities, at 5 per cent. per annum, any ſum mut exceed 
A, oho, odo, to be employed in leſſening the national debts and incumbranct 
and for making the ſaid new yearly fand and annuities to be hereafter rat 


able in the time and manner thereby preſcribed, page 375. And the thigh !*" 
intitled, An act for redeeming the duties and revenues which were ſettled Fur 
pay off principal and intereſt on the orders made forib on four lottery a © 
paſſed in the gib and 10th years of her late Majeſty's reign ; and for reds the] 
ing certain annuities payable on orders, according to a former att in that behal y 
aud for eſtabliſhing a general yearly fund, Fc. page 291. | 4 
Ol the ſeveral The Sinking Fund of late years, (called fo from its being underſto * 
ſums of which to be appropriated to the linking and diſchatging, as far as it will go, A a 

| 7 principal ſums of the preſcnt publick debt, ) is made up of money aril : 
N = yearly into the Exchequer, as the ſurplus of the produce of three eve er 
funds eſtabliſned by the three aforeſaid. acts of parliament, by the names C 
the Aggregate Fund, the South-Sea Fund, and the General Fund; t! Mm 

ſurpluſſes of which three funds, or what they annually produce more th 

the yearly ſums to the payment of which they are firſt appropriated, | 
by the laſt of the aforclaid acts of parliament reſerved for, and ma bh 
applicable only to, the diſcharge of the principal and intereſt of ſuch dc: - 
as had been before the year 1716 contracted and provided tor by Paril ur 
ment. The yearly ſums to the payment of which thoſe funds are ft * 
approptiated (except the ſum of {700,0c0 per annum to his Majelty + 
the expence of his civil government) are generally the intereſt, or annu3 0 


payable for ſeveral principal ſums, of which our publick debts con 


j 
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B often therefore as any of thoſe principal ſums are paid off, or the pro- 
ctors of any part of the publick debt are induced to accept of a leſs 
mereſt or annuity for the ſame principal fums, the Sinking Fund is under- 
bod to increaſe by the yearly addition of the intereſt of ſuch ſums as ate 
rad off, or the abatement of the anna for ſuch part of the publick 
%ht as is agreed to be continued at 4 lower rate of intereſt, But the 
Juties, the ſurplus of which the Sinking Fund confiſts of, nor bringing in 
eery year an equal ſum of money, the ſurplus likewiſe is not every year 
dike; and therefore, in order to compute in what time the preſent publick 
dt may be diſcharged by the Sinking Fund, it is neceſſary to enquire 
fom what different annual ſums have of late years been produced by it, 
what yearly ſum it is reaſonable to ſuppoſe may for the future be produced 
by it at a medium, or one year with another. To which yearly ſum we 
r from time to time to add the yearly intereſt or annuity of ſuch principal 
ſums, part of the preſent publick debt, as may be paid off by it; and all 
ſuch abatements of intereſt of all or any part of the publick debts, as are 
ready agreed hereafter to take place, or may for the future be agreed to 
by any of the creditors to the public. KY 


FP 


There are a great many particulars which you will ſee, Sir, I mult 
nant the knowledge of, in order to make this ſuppoſition with any great 
exatnels, I could wiſh here to be able to ſtate the produce of the ſeveral 
paticular duties, the exceſſes of which conſtitute and ſupply che Sinking 
Fund; the different ſums produced by them in different years, from the 
umes they were ſeverally granted; to aſſign the moſt probable cauſes of 
their variation, and from thence infer the probability of their producing 
more or Jeſs for the fature : but however unprovided I am with materials 
for an inquiry of this kind, it may be yet worth while to proceed in 
delcribing the proportions in which any determined yearly ſum (though by 
miſtake) ſuppoſed to be the preſent yearly produce at a medium of the 
dnking Fund, will increaſe, 1825 applied to the payment of the publick 
debts; as thoſe proportions will be the ſame with Rote in which any other 
um, with more truth or probability ſuppoſed to be produced one year 
wich another by the Sinking Fund, will increaſe when applied to the 


lame purpoſe, | mY 1 24 > ax 1-11 bY, 
Ihe beſt account I have been able ro get of the produce of the Sink- 
i" Fund for ſome years laſt paſt lies now before me, and ſtates the pro- 
cuce of the ſurpluſſes of the ſeveral funds, commonly called the Aggregate 
turd, the General Fund, and the *Sourh:Sea "Fund, (the ſum 4 which 
lurpluſies our acts of parliament call the Sinking Fund) to be from the 
zul of December, 1722, to the ſame time in the year 1723, £619,090 
and upward; and the produce of the fame ſurpluſſes from thence to the 
3 of December, 1724, to amount to upwards of £653,000. This 

amount 


| 


_ - — — - 
— — — — ee OY a 
— — - * 


— — _ — 
— — — — — 


Of the annual 
amount of the 


Sinking Fund, 


Of the ſavings The abatements of intereſt in the year 1727 are {6 conſiderable, an 
f the time when they are to take place ſo near, that I believe it will b 
will accrue to thought reaſonable to ſtep forwards to the time when the Sinking Fun 


of intereſt that 


the Sinking 
Fund in the 
year 1727. 


by a greater ſum than can be accounted for by the diſcharge or redu&i 
0 


the increaſe of the Sinking Fund. And from hence, 


paid off, and of the abatements of the intereſt, or annuities, of any of th 


Sinking Fund be increaſed by the reduction of the intereſt from 5 to 


debt to the South-Sea Company, excluding 3,8 39, 363, 
part of it, for which an annuity at 4 per cent. only 1s at 
preſent, payable, | 4 7 
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amount of the produce of the Sinking Fund for the two yea 
mentioned,” exceeds the produce of the ſame fund for forme years beste 


the intereſt of any part of the pablick debt before that time; 25. 
which therefore I am inclined to attribute to ſeveral proviſions about! 
time made by the Legiſlature, for preventing frauds in the payment, an 
for the more fully and effectually callecting of ſeveral duties which in ps 
ſupply the revenues appropriated to the payment of our publick debt; 
and of which- proviſions 1 would hope we may long enjoy the benefit 

ſhould think, » 
might venture to expect an annual produce from the Sinking Fund for tl 
future, equal to the 1 of the ſame fund at a medium for the ty 
years above-mentioned, ending in December 1724.3. and, increaſing by d 
yearly addition of the intereſt of ſuch principal ſums as may be hencefo 


phe 
ereafter be agreed for. o | 


1 


will be h by the Ke N of 1 0 2 bag from that ti 
to conſider the progreſs. that may be made. in. di ing the preſen 
publick debt by the Sinking Fund.  _ we at 8 > 


From Midſummer in the year 1727, it is alfeady provided, that i 


4 


per cent. or an abatement of 1 per cent. per annum on the principal ſun 
following. | Tr, | 

On {13,061,878, being the amount of the publick) L "oy 
130,618 15 7 


= 


On 16,901,241. 175. of the South-Sea annuities, - - 169,012 8 4 


On 3,795,0271. 175. 104, part of the debt to the 
Bank England, a TS 4 -. -. 

Qn {4,c00,000, farther part of the debt to the Bank 
of England, purchaſed by them of. the South-Sea 
Company: = 4 „ gt rg blew 


> 37759 5 8 


* 
+ 


_ a. 9 
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1 
10 of December, 1 724, be added, ſuppoſed to be 


zul the increaſe of it by the difcharge of £600,000 

um of ſuch Exchequer bills as remained uncan | - -- - 
io on the 31ſt of December, 1724, and are mide} / | 
dle out of the Sinking Fund from the ſaid 34ſt of „ 45, ooo © o 
ſecember, to the 24th of June, 1727, viz. the intereſt * | 
al charge of circulating £1,500,000 Exchequer bills, 
g fer 221, 2 — 9 — S 44 | * it 


IONS : | 2 a . — — — 

' 5 (> Ti 1,022,381 9 5 

amount of the ſaid feveral annual ſums will be upward of { 1,02 2,000, The produce of 
te produce of the Sinking Fund from che 24th of June, 1727, the Sinking Fund 


from the 24th of 


| | - 7 une, 1727, wi 
The publick debts on the giſt of December, 1724, are ſtated to 3 * 

nount to £52,363,471, or thereabouts : from which, if it be allowed me £1,022,000 per 

pdeduft £1,500,000 Exchequer bills above ſuppoſed to be paid off by the „e 9 Ne as 

Kking Fund on the 24th of June, 1727; and ſuch further principal ſums as tonal qebts ac 

ion is made for the diſcharge of otherwiſe than by the Sinking Fund, chat time will be 
x remainder to be paid off on the 24th of June, 3727, will be conſiderably leis than 50 mil. 

6 than 50 millions. Which ſum however, (that 1 may not be thought to ——_ | 

hin matters in favour of this ſcheme of diſcharging the publick debts by 

Sinking Fund) I will ſuppoſe to be the principal debt to be paid off on 

ke 24th of June, 1727, and the annual produce of the Sinking Fund to be 

hm the ſame time one million only. I will likewiſe ſuppoſe, (as is moſt 

erally true) that the above-mentioned principal ſum of 59 millions, will 

om the ſame time carry intereſt after the rate of 4 per cent. And, becauſe 

ere are ſome perſons ſo ſanguine as to imagine, that by force of our Sinking 

und, or ſome ſchemes formed upon it, the fame debt be ſtil] further 

luced to a lower rate of intereſt, and the Sinking Fund increaſed further 

uch reduction; I will likewiſe ſuppoſe ſuch a ſcheme to have taken effect, 

d the above-mentioned principal ſum to carry 3 per cent. intereſt only, 

the annual produce of the Sinking Fund to be increaſed, by an abate- Computations of 

ent of 1 per cent, intereſt on 30 millions, to C, goo, ooo, Upon both ad ages Rt 

ich ſuppoſitions, I ſhall ſubjoin a computation, deſcribing in what number dhe aſoreſdid na. 

years, from Midſummer 1727, the above-mentioned principal ſum of 50 tional debt of go 

Mons, or any particular part of it, may be diſcharged and paid off; in millions may be 

ich, when I had not time to correct them, I diſcovered a ſmall miſtake bf tt by means 

wo; which I hope the reader will excuſe, when I have aſſured him, that Fund, Wo bs 

no where miſrepreſent the time in which the aforeſaid debt, or any part poſitions of us 


%u may be paid off, by ſo much as two days. — _— 
| intereſt of 4 per 


Computation cent. and 3 per 
cent. | 


1 -w.. 


— — 
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Computation at # per Cent, 


148,666 2 33 
1,263,319 0 4x 
50,612 18 2 
1,315,931 15 OF 
52,037 _5 8 
1,368,509 0 112 
54,742 15 24 
1,423,311 16 2x 


$6,932 9 5 


1,480,244 5 77 


| 


59,209 13 23 


1,539»454 O 10 
61,378 


1,601,032 4 o 
64.041 5 92 
1,665,073 9 10 

66,602 18 94 


11 


Aa. 


— 
. 
* 


. 


Payments made at Mid. Total 7 all the payment | 
ſummer every year. the beginning in every --atay 
2 7 BT © TD. 
| 1,000,000 O © A 1,000,000 © o 
40,000 oO ©. FF Site 
| 1,040,000 0 ©O 2,040,000 o © - 
_ . 41,600 @& © 
1,081,600 | 0 0 | 3,121,600 0 | o 
43,204 BT ne Th IT | 
1,124,864 Oo 0 426,464 © © 
442994 11 25 |} ____ oat 
1,169,858 11 25 [ $5,416,322 11 24 
46,794 6 10x | * le , . 1 
1,216,652 18 4 6,632,975 9 „ 


; 7,898,294 9. 


"9,214,226 1 & 117 
10,582,795 5 | 
12,006,107 2 o 
13,486,351 1 85 87 
15,02 5,506 1 Or 5 
10,626,837 12 7 | 
18,291,911 2 5 
TIE: 


20,023,587 11 


L IF E- ANNUITIEõSò. 


Computation at 3l. per Cent. 


Payment: made at Mid- \| Total of all the payment 
femmes every Year. | the begin — 
FN | 1 "RW" 
1728 | 1,500,000 © © 1,500,000, © 0 
45,000 . Tm | 8 3 | 
29 1.54% © © || 3,045,000 © © 
46,350 o o ||. 2 24 
30 1,391,350 © © || 4.636,30 0 © 
95941 0 | | 
31 1,639,090 10 0 ? $,275-440 10 0 
49,272 14. 0 | 
32 1,088,363 4.0 
50,650 17 44 
33| 1739,014 1 4+ 
52,170 Ty $5 | * . 
341,791,184 9 934 || 11,494, 0 5 itz 
232327335 10 84 l — 8 
351,844,920 o 6 || 13,338,922 5 76 
5523472 12 90 \ 
36 1,900,267 12 6 |! 160 IK: || 1 
__57,008 o_ 65 | BE 
37 | 129574275 13 Ox | 17:196,465 11 2 
| $58,918 0 65 I} 22 
38 | 2,015,993 - wy PIT | 4 87 
60,479 1 0:4 - 3 
39 22970473 9 583 14 5 
9228444. > 3 I — — _— 
40 2,139,577 13 97 23,428,050 ; N 
_- 64,470 10 | an "IBS 1 
412, 203,188 4 . 25,031,238 12 772 
| 66,095 12 = | | a © 4 
42 2,269,283 17 * | 27,900,522 . 
| 68,078 10 3 | —— AE ay. <TD * bet 
— — = — — — —— 
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hs 


Wee at 4l. per Cen. 


56 |2 


| 3 ,000,000. 


— a—_ 


". Payments made at Mid. | Total 7 all the payment 
Summer every year. | the beginning = 
4. 1 S. D. 
1,800,943 9 7 | 21,824,531 0 a3 
* 727037 14. 9 18 * _ 
1,872,981 4 6z- | 236974512 5 34 
22192 AES ccc c 4 
1 eee ©? 4 25,645,412 14 10 
77,91 O 4 4 * * 
2,025,816 9 11 27,071,229: 4 9 
e | 
2,106,849 3 17 29,778,078 7 102 
. $4273. 19 3x || __ 8 
2,191, 123 2 5 3,969, 20 10 3; 
87,044 18 6 |} ; 10 8 i 
2,278,768 © 11 | 34,247,969 11 2; | 
e 13 1 
2,369,919 15 © 36,6 173988 6 2x 
94,796 15 o | __ l 
2,404,715. 10 f 39,082,703 16 
238.388 12 44 FR 8 
2,503,304. 2 4 41, 046, 07 18 7 
ee PEPE 
2 5 87 || 446311844 4 32 
MY 4. 33 9 2. 2 bp — — 
54] 2,772,469 14 84 |} 47094313 19 0 
110,898 15 of 1 | 
2,883,308 10 64 || 49,977,082 * 6 
1154334 14 . 9s [22312 10 5x 
2,998,703 8 4 50,000, 000 o o 
1296 . | 
0 0 . 
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# 
— 


Payments made at as Total of all the payments from 9 
Jummer every year. the beginning in every year. | 


L. . K 8 
2,337,362 7 84 || 30,237,884 17 84 
70,120 17 5 | 
2,407,483 5 14 32,045,368 2 10 
22,224 9 114 32. | £34 
2,479,707 15 1 354125,075 17 11 | 
746391 4 _ 7s it 2. 
2,554,098 ig 84 37,579,174 17 2 
76,022 19 44 ; 


— 


— : 


2,030,721 19 1 | 40,309,896 16 BZ 
28,921 13 2 1 

2,709,043 12 3 43,019,549 8 11x 
81,289 6 2 | ; 

2,790,932 18 5 45.8 10,73 7 43 
$3,727 19 9g || _ 

2,874,000 18 2 48,685,134 5 62 
86,239 16 814 [ 21,314,865 14 84 

2,960, 0 14 104 50,000,000 © o 


39,099 5 14 
3,000,000 © o || 


——— —— — 
. 
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Obſervations on Tou will be pleaſed to obſerve, Sir, that the annual income of f 
the preceeding Sinking Fund, in this manner applied to the diſcharge of the Principal 
ney" publick debts, increaſes yearly in the fame manner and Proportion as 
principal ſum put out and continued at compound intereſt, or intereſt un. 

intereſt, ar ſuch a rate of intereſt as the principal ſum to be paid off 

ſuppoſed to carry: that the increaſe, of it in every year, is by the intent 

of that principal ſum which was paid off in the year next before it; 3 

that the whole of the increaſe of it in any one year, from the beginn 

to apply it in diſcharge of the principal debt, is the ſum of the intereſt 

all the principal ſums that have been in the year before paid off by ; 

and that the whole of the debt propoſed to be paid off by a Sinking Fu 

in this manner applied, will be compleatly diſcharged the year before | 

Sinking Fund itſelf is increaſed, by the addition of the whole inteteſt 

the debt to be paid off. 


any other annual fam, greater or leſs, than what 1 have — to be 
produce of the Sinking Fund in the year 1727, in the payment of 
principal ſum of 50 millions, at 4 per cent. or any other rate of inter 
or any other principal ſum which you may think it more reaſonable ( 
our affairs now ſtand) to provide for the payment of, by the common ru 
for 2 the increaſe of principal ſums continued at compou 
; Intereſt. 5 


In the uſe of which rules, you will find, Sir, if you ſhould think 
more reaſonable to ſet the income of the Sinking Fund, from the ye 
1727, at £800,000, or (as ſome perſons: have repreſented it) at £ 1200,00 
per annum, that a debt of go millions, carrying 4 per cent. intereſt, we 
in the firſt of theſe caſes be-paid-off- in about 32 years, and in the other 
25 years and one month; or if in either caſe the Sinking Fund ſhould ! 
ſuppoſed to be increaſed by £500,000 per, annum added to it, from d 

intereſt of the ſame debt, reduced to 3 per cent. from the ſame time, 
would appear that it might be fully diſcharged and paid off, by a Sinkin 
Fund of £1,300,000 per annum in about 25 years, and by a Sinking Fu 
f £1,70c,000 in 21 years and 8 months, or thereabouts. 


A miſtaken. ofi- But to whatever may in this manner be obſerved or proved, relating 


deen — the efficacy or progreſs of the Sinking Fund increaſing annually by ad 


that the puvlick tion of the intereſt of ſuch debts as are diſcharged by it, I have heard ef 


debts have in- objected and ftrongly inſiſted on to be true, that our publick debts mn 2 ye 
22 the ;been far from decreaſing or made leſs ſince the contrivance and appicaq pre 
eſtabliſhment © ds 7 : n gro Quit 
che Sinking Fund. of - this. expedient for that purpoſe; but, on the contrary, have * 8 | "Fu 

| ing upon us, and are now conſiderably greater than they were a vim 


time when the ſurpluſſes of ſeveral funds were firſt appropriated 2 | the 
cha 
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Huge of thoſe debts, And this melancholy circumſtance the Tame 
ons aggravate, with obſerving, that the increaſe of our debts has been 


i time of almoſt uninterrupted peace; and infer, that our debts muſt 
arcaſe ftill faſter upon us, in caſe of any publick troubles. | 


| have often wondered how fo uncomfortable a miſtake could fo gene- 


gly prevail, . teſtimony that the memory of every perſon at all 


inn xquainted W publick tranſactions of this kind muſt bear, that our 
reſt wolck loans of late years (except ſuch as have been made on funds pro- 
by iid to diſcharge the monies advanced upon them within the year,) have 
Fu wt been equal to the ſums that have within the ſame time been paid off; 


il uon further enquiry upon this ſubject, I have had put into my hands 


fom the year 1720, than in that year, and in that year to be more than 
naoy year before it. From which accounts I cannot but think this miſtake 
pull ariſe and prevail with perſons who ſatisfied themſelves with obſerving 
be :otals only, and have not attended to the particular articles of which 
bey were made up; but in examining the particular articles of which 


le deſcription of our preſent incumbrances, . is not - owing to any real. 
gcreaſe of their true quantity. | 


ziſt ot December in ſeveral years, beginning in 1717, and ending 
n the year 1724, the amount of the publick debts in the firſt of thoſe 
ears is deſcribed to be £47,894,950, and in the laſt to be (C32, 363, 471. 
i which great increaſe in the deſcription of our debts, the chief reaſons 
; firſt, the ſubſcription of ſeveral irredeemable annuities for different 
erms of years into the South-Sea Company's ſtack, in the years 2 9 and 
Noz by which thoſe annuities were converted into a redeemable debt 
um the Government, and purchaſed back from the proprietors at higher 
cs, or a greater number of years purchaſe, than were paid by the pro- 


netors for the ſame annuities when they were firſt purchaſed from the 
werament, Before theſe ſubſcriptions made, this part of our publick - 
Kumbrances is deſcribed in the aforeſaid account, by the principal ſums - 


An account of 


pies of accounts, ſuppoſed to be made up at the Exchequer, ſtating the the circumſtances 
nab of the publick debts for different years to be greater confiderably that have given 


riſe to the ſaid 
miſtaken opinions 


* 


foie totals are made up, they will find that the great increaſe of figures in 


* 


In an account now before me, of the amount of the publick debts on 


1ſt, The purchaſe 
of certain irre- 


deemable annni- 


ties for different 


terms of years. 


10g ally advanced. by the proprietors on the purchaſe of them; and after- 

&— ads by the quantity of 9 debt, for which by virtue of the 
jeard vrefaicl ſubſcriptions they were exchanged; which generally exceeds by 
s (ac yerrs and one half's purchaſe the ſum originally contributed by the 
cui -pric.vrs of thoſe annuities, and which upon the whole of the faid 


"utes at thoſe different times ſubſcribed, amounts to about £z,1 55,858. 


us in the preſent view muſt, I think, be admitted to be no real increaſe - 


c publick incumbrances, or at leaſt not properly brought into the 
account 
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; 2dly, Army-de- 
bentures. 


zaly, Exchequer | Another article increaſing the total amount of the publick debts int 
pear 1724 beyond that of the year 1717, in the aforeſaid accounts, 


notes. 


es , Prahl of the Doltrine of 


account of thoſe. years in which the. aforcſaid ſubſcriptions were 
thoſe ſubſcriptions being well enough known and underſtood. to ha 
of great advantage to the publick, and very much to have facilitateq 


thoſe annuities, it is to be attributed only to the increaſing value of ; 
annuities, and to be computed from the times of their being val — 
higher prices, and not from the times of the ſubſcriptians above c. 
tioned, by which the further increaſe of their value was molt fortuna 


Fertified to be due. 


made 
ve 


diſcharge of the whole of our preſent debts; and it . 
that whatever real incumbrance has been growing CR IO Gra 


12 and about which, all that we have to wiſh, is, that it þ Ho 
been done ſooner, _ 2 | , 
ö , | Ele | a 
Another article increaſing in the aforeſaid accounts of the public dong 
debts from the year 1717 to the year 1724, is of army-debenturg, At 
annuities charged and made payable out of the fund commonly called iis Ch 
General Fund, after the rate of 4 per cent. for ſuch principal ſums, as 
purſuance of ſeveral acts of parliament for appointing . commiſſioners The 
ſtate the debt due to the army, have been certified to have been due BY"! * 
ſervices, in the late war, and before the year 1717. This, Sir, fic ie ye: 
40,1570. 86. 5d. which on the 31ſt of December, 1717, is only ſte Ai 
to be due from the publick under this article, is on the 3 iſt of DecembWMMWne: on 
1724, by the aforeſaid accounts deſcribed to amount to upwards 1 whic 
£2,140,157. But as this debt was due before the year 1717, in fc thc 
.preſent inquiry, whether. the publick debts are ſince that time increaſed 
no, this ſum is (now that the quantity of it is determined,) to be reckoned Tot 


the amount of the publick debt, as well in the year 1717 as in the 5. 
1724 3 or, in other words, to be conſidered as due from the publick fr 
the time it was contracted, and not from the time only when it 


— 


that of C1, oo, ooo of Exchequer notes made out and lent to the Sou 
Sea Company in the year 1 720, and in that year added to the amount 
the publick debts. This ſum, on the re-payment of it by the South. 
Company, would have been deducted from the amount of the pub 


debts in that year in which it was repaid, if it had not been provided | of 
ſubſequent act of parliament, that the aforeſaid Exchequer notes { our | 
be cancelled and paid out of the Sinking Fund; and that the fu t this 
£1,000,000, due from the South-Sea Company, ſhould be applied, ul 

paid, to the diſcharge of a farther million of Eben notes made fi 

in the your 1722, and upon which money was raiſed for the diſchargnl 4.4 ; 
Alike ſum in arrear to the navy; which ſaid ſum of £1,0:0,000 bein dec 


this manner ultimately ſupplied out of the Sinking Fund, it is * 
vpſ 
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(roſe it to have been due from the publick before the year 1716, the 
{ing Fund being, as I bave above obſerved, abqut that time appro- | 
rated to the diſcharge of ſuch debts only as were duc before that year ; 
1 conſequently this ſum of {1,000,000 being in the year 1717 owing, 
gd in arrear from the Government, ſhould alſo in our preſent inquiry 
hoot the increaſe. of the publick debts, he in that year added to the 
4s ſhould alfo, for much the ſame. kind of reaſons, the fallowing Other leſs mates 
Ib material articles, via. . mia articles. 
FAG | | oy . & tb | 

Navy-annuities, a debt, though before due, not? 
pought into the publick accounts till the year 1718, F 10,12 0 
A further proviſion for the ſufferers) at Nevis and 
& Chriſtophers, about „ ö —4 rh, 
The increaſe of a deficiency on the Eaſt- India Com- n 
un fund ſtated in the publick accounts, to be fromp 67,500 o © 
the year 1717 to the year 1720, about — - — War 

A ſym in the woe 1723, raiſed for immediate ſer- 
nee on the credit hequer notes, the payment 
A yhich was at the ſame time provided for by a ta f „ 9 2 
in dhe eſtates of Roman Catholicks,.— — | 


Loned To theſe articles are. to be added the three feſt | oe 
J...!!! oft hier Jo, Oba, on 006 6 ies! 
ck tral The increaſe | on the ſubſcription f) _ 
Of army debentures, — — — | 2,$00000' "0 0 
ts in Ind the ſum raiſed for diſcharging arrears to the navy, 1. O00, oo o © 
unts, 4 4 4 bs, 0 
0 o 


e Sol de amount of which ſums together is, — — ' 6,574,670 
| Werren de ad IH FT3 | : + I 

ouch. And this ſum, Sir, muſt be added to the above zoned total of our 

pub debts in the year 1717, before the comparing it with the, 

4:4 of the ſame debts in the year 1724 will truly determine how 

ws our debts are increaſed or grown leſs from one time to another. 

he ſu t this then be done. =_ — — 47,894,980 © 0 


— — 


ed, v | e252 „ 0 
ade fe * 34469, 620 0 0 

ae aforeſaid amount of our debts in 1724, 3223832421 0 9 
A Mar luted from it, — — — * 2,100,149 0 © 


Ggg a And 


7 * — . 

_ 0 * — 

—— — ů— — 
r 


ms # 
„„ OR — — 
n —— * "Og — K 


—— 
— — — 


LAs © - —— 
o 22 — —— — 
——— —— 


> 


ms . 
— 2 — 

og nu — 
—ä—— ͤ 2 


447 : af 17 NESS! "> 42 
410 De Printiples of the Dofrine of | 


The national And it will appear, that our debts are no: in reality increaſed 5, 


. debts have really. the year 1717s to the year 17243 but, on the 9 are Alain Y 
r the fum of £2,106, 149, or thereabouts. - © E thed 7 
£2,106, ,149 from * 1 
e year 1717 to The ſame thing will apf ear from 0 the e 
the year 1724 rea] increaſe or decreaſe of our debts from one time to the other; | 15 
Another method which, Sir, the following is very nearly a true account, . : gear 
of eſtimating the the 
rr Money at different times borrowed on the duty on 1 
the ſame period. coals for building churches, more than in the mean C © g 
time has been paid off by the e een 9 αοοe : Fi 
made for that purpoſe; — — . on loans 
Money borrowed for the. ſervice of the year 19499 Þ 1 T 
more than paid off by the proviſion made for that 4394395; 0 0 will 
purpoſe on the 3 1ſt of December, 1724, — : ! ih 
Money borrowed on the plate · act for the Settese 41368 50 A 
the year 1920, — — — — 4 72. 0 
rin 2036 20G 20 Total, * [TY 2: 0 


. * , — p T7 
BOTS 5 $ 0 "IE an 


Ny 


And this ſam of 8440590 24. is the Whole ſum nagt Wal 160 8 
with any propriety, be ſaid to be increaſed by from the year 1717. Su 
5 other ſums as have been ſince that time borrowed having been employed 
in aid of the Sinking Fund, and applied in the diſcharge | of ſome. othe 
debts at a higher intereſt; of which the following {except what of th 
kind has been already mentiongd) 18 ini d true © axcOunt, "viz." 
. e 
——— in the year 1719 by 1 — — 15.70 © 0 
Advanced in the ſame year by the South-Sea Com- 
pany on the increaſe of their ſtock and tunds, about, | 5441142 © ? 


_ Advanced in the year 1723, towards the diſcharge} 1 
of the luttery annuities unſubſoribed to the South-: eee 0 et or 
Jon Company, about ũ . ĩ⁊è 219 of th 

$24 EE ; eee — — dere 

e ee eee DO oP 

it 4 ⁰⁰ wr bag: a th 

, By which cam together with the Sinking F und, have been pi of — 
-= g 

from 1717, T0 1724, vis. CRONE 70 N 115 
Of I g n — e F "5b VERY as” 0 © n 

7 Aue Wditi 


| Bank 
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„ 8 — — Ys „. 2 „ EE ITY, 228 * 4 P * 1 ' 
Jak annuities unfubſcribed,”” "== © : — 233,297 6, ban 
| e447 y 198 7 £4 46M _ n 2178 Ae x dp 3 = Wy TY Sik 41 yrs, ch 36% 
peficiency of the Eaſt- India Company's fund, — 194,028, Doo 
Belides, there has been in the ſame time paid in part ' $27 (PAINT oft Cl 1.00 8 
f a principal debt contracted by two lotteries in the 1 * 8 ae 
ö jets 1713 and 1714, by proviſion for that purpoſe at nen GG as 
the fame time made, about Ln n ]ĩ?10b0)ͤ 
KR ———— 0) W. GO 
N unn Noe Total, 1 4,985,213 90 A. "ne Len 
| Tat. THT 143.5 eee 2 OP 16264-21553 8 7587 hives arr if 
0 From whence the total of the laſt above: mentioned Reis ab 4. 
Jas being dedutted, vis. % 
The remainder — — 


| e 
will be the ſum of what has been paid off from the yer (104 
1717 to the year 1224 by the Sinking Fund, ot ather. ' © 
viſe without the aſliftance of thoſe loans. P4116 AQ . il 
And from thence — — — — 294 ⁰˙½⁰f⁰ O © 


Let us farther deduct the total of the aforeſaid 
gicles by which our debts have really, in the mean ? 844,078 o © 
ime, been increaſed, viz. — — — 48 


And that remaindey'' | — — — 2,096,993 0 © 

vill be the ſum by which our debts, within the aforeſaid ſeven years, The ſaid debts 
pear by this - computation really to have been diminiſhed ; differing have, accordin 
ndeed from that ſum which I have from the firſt computation ſtated to do this ſecond eſti- 
de the decreaſe of the publick debts in the ſame time by near £10,000. — _ — 
but which difference, if 1 pretended to the utmoſt exactneſs, might be Game period by 
removed, by either adding ro the Jaſt remainder, or reckoning amongſt the ſum of 
the particulars by which our debts have decreaſed within the time afore- 42,096,993. 

lid, the value of ſuch annuities for lives as within that time have reverted 

v the Cron... fe 1-7] Or ery 99979 


1 


This ſum, perhaps, eſpecially if it be farther reduced by the deduction 

« one million at two different times borrowed, to ſupply the deficiencies 
« the proviſion for the expence of his Majeſty's civil government, con- 
idered as part of, and an addition to, our publick debts, may be thought 
wo inconſiderable a diminution of our debts to be boaſted of as the effects 
« this expedient for ſo. great a length of time. But, as it is no real 
wjection to the truth of | thoſe computations which I have made, of the 
Pogreis of the Sinking Fund from the year 1727, I preſume it will like- 
we be no diſcouragement to our dependance on this proviſion for the 
payment of our debts; eſpecially after we have conſidered the great 
dition that will be made to the Sinking Fund in the year 1727, and 
| Ggg 2 have 
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have farcher obſerved the much greater diſpatch which a yearly ſum ana 
to the payment of any determined debt at intereſt, and increaſing fas F 
in che manner. above-deſcribed, will make in the diſcharge of ſuch * 
in a few years after the firſt application of it to that purpoſe, than it x; 
do when it firſt begins in that manner to be applied. 2 


Another miſtaken Fhe little progreſs, however, hitherto made in the diminution of © 
opinion which has debts, leads me to the examination of another opinion, which 1 think 
lately been *. have obſerved to prevail with the ſame perſons, who affirm our bli 
vanced concern- , * pub 
ing the Sinking debts to have increaſed upon us; which is, that upon the ſuppoſition 
Fund, ſuch debts are really increaſing upon us by new loans equal to or exceed 
ing the diſcharges made in the ſame time by the Sinking Fund, the Sink 
ing Fund is in ſuch caſe making no effectual progreſs at all in the dimin 
tion of our debts. It is perhaps the more material to conſider here, hc 
far this opinion is true, for this reaſon, that though this ſuppoſition, 
which it is founded has not been true hitherto, it muſt be, however, 2 
mitted to be not improbable, that ſome future exigencies of the Goven 
ment may make ſuch new loans neceſlary, as may exceed any ſums in t 
ſame compaſs of time 5 by or applied to the diſcharge of our debt 
fromthe Sinking Fund. And in this cate, upon the ſuppolition that ſuc 
new loans are made upon further funds found out for payment of 
intereſt of the money ſo to be advanced upon them, this opinion, that 
Sinking Fund, applied as aforeſaid, would be making no effe&yal advanc 
to the compleat diſcharge of the whole of our publick debts, would nc 
Computations of be true. This will be beſt explained, if during. the time that the abo 
—— 2 ſuppoſed Sinking Funds are employed in the diſcharge of the afoteſi 
— millions of debt of 30 milhons, the whole of our debts ſhould be ſuppoſed, by nc 
pounds, (con- loans upon further funds borrowed at 4 or 3 per cent. intereſt, to be it 
trated upon Pew crraſed by a further ſum of 30 millions, and that ſum to be. diſcharged i 


eng 2 the ſame manner, and by the ſame Sinking Funds, after the diſcharge « 


ing the firſt debt the firſt 30 millions; or if the account of the progres of the above ſup 
of 50 millions by poſed Sinking Funds be carried on, till inſtead of 50 millions they f 
means of the have diſcharged a principal debt of 100-millions, 

Sinking Fund,) | 
might be paid off p | | | " 36:64 
by means of the : We 80 
ſaid fund, if the 
intereſt of money 
is 4 and 3 pcr 
cent. 
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om hence, Sir, it preſently appears that the above ſuppoſed: Sinking Ob'ervations on 
. in this manner — "by the addition of the intereſt of the = or” efficacy 
veel ſums in every year paid off, and conſequently by additions in Fund in diminiſh- 
ear greater than thoſe made to it in the year before, will be ſuffi- ing the national 


t tot only to diſcharge our preſent debts, but any probable addition in debts, notwith- 


mean time to be made to them by further loans on new-· invented funds, 3 


feu years after the preſent debts ſhall be diſcharged: and that the in the mean time 
- required for the diſcharge of our debts, increaſed by any addition in be borrowed by 
; manner made, will by no means he lengthened. out, or the payment che publick upon 


the whole of our debts by the Sinking Fund retarded or delayed in — wr rd 


portion to the addition to or increaſe of the debt itſelf: the total pay- them, 
a: of our publick debts becoming by no means deſperate from any 


ung Fund, however Teſs than thoſe above ſuppoſed, upon account of 


&termined increaſe of or additions made to them; unleſs thoſe addi- 


are ſuppoſed to be continued increaſing in every year in the ſame 


2 greater proportion to one another than that in which the additions 


1 made to the Sinking Fund increaſe. ' This is fo true, that ſuppo- 
n about the increaſe of the publick debt might be carried to the 


poſt extravagance, and ſtill appear to be provided for by the above- 

mtioned Sinking Fund of t, ooo, ooo, increaſing at the rate of 4 per 

compound intereſt ;* which, if it were worth while, might be ſhewed 

be ſufficient, in about 105 years, to pay off a debt of 1575 millions, 

wing for the increaſe of the preſent debt of 5o millions, by an addition 

1; millions in every year in which that Sinking Fund ſhould be ſo 

ied, Nor will this at all forprize perſons who have been accuſtomed 

mend to the increaſe of money put out at compound intereſt, or 

utities continued in geometrical progreſſion; an enquiry into which 

remove all doubts about the truth of what I have here advanced. 

ud however be true, that if at any time, on the diſcharge of any But this is upon 
{ct the principal of the preſent debt, the intereſt were not added to, a ſuppoſition chat 
plied in the further diſcharge of, the remaining debt, but another r _ 
i or greater principal ſum ſhould be borrowed on the ſame annuity; „ich the rave” 
Progrets of the Sinking Fund would by ſuch meaſures, if the ſame ſum of the new loans, 
borrowed, be ſtopped; and, if a greater, be put backwards: but as 28 

45 theſe meaſures ate not taken, or the Sinking Fund diverted or 

ed to any other purpoſe than the diſcharge of our debts; the full and 

ul pay ment of all our debts by this expedient, is by no means to be 

ucd of from the increaſe of them by new loans on further duties. 


and that the Sinking Fund will, from time to time, be applied to the The publick faith 


age of the publick debrs; and not be diverted or applied to any is engaged wh 
' porpole whatſoever, is what, I think, we may ſecurely promiſe our- tonal debe, that 


tom conſidering that the aforeſaid fund has been appropriated to the Sinking Fund 


furole by the Legiſlature, and our publick faith in the ſame manner ſhall never be ap- 
: : | engaged plied tO any other 

purpoſe but that 

of diſcharging the 

ſaid national debt, 


Sinking 
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engaged to the creditors of the .Gorernmgat, that the ſurplus 
aforeſaid duties ſhould be applied to the diſcharge of, che principal 1 * 
debts, as the funds themſelves to the; payment, f the, intereſt or anc, 
contracted for: Which faith of che publick in this manner engaged 
think we have all the reaſon in the world to believe will be as 4avic 
obſeryed in this as in any ather part af. their contract with e propri 
af the publick debts, 9:74 wr 13d une HA © yr 4 ©, 


5 N a ſe b : ! | N EY : 
 1113fir 9vV&91-. 07 8 * (14617 „em t „nnn is 
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The clauſe of the b Aon a 


act of parliament, : 
(3 Geo. 1, cap. 7, wi 


& the, 


6 
N of, 


6 
cc 


be | wi 


ce 
= 


6 


Cl as a fo. the annual income of the Sinking Fund is made up, ſufficiently app 


emn contract en- have been appropriated. by the legiſlative power to the payment of 
— _ by the publick debts, till they ſhall, be Re <7 Fs and = oft. Nor 
- Government with this proviſion well be underſtood a8 made by the Government for 1 
| the public then appeared for publick convenience only, and conſequently u 
earth altered by ſubſequent acts whenever it ſhall. appear, or be pretenced u 
_ Otherwiſe; but muſt, I think, he conſidered as a contract by the C0 

ment with the publick creditors, if the occaſion of theſe acts of parlud 


be attended to, In which caſe it will appear, that the ſeveral proril 


i theſe a&s made, were enacted 2 to the creditors. aforeſaid, 
« inducements to them to necept of an in „or annuity, for their debts 
yy one ſixth part leſs than that which till that time they had received; 
i #hich the moſt obvious inducement wa, that what; was thus deducted 
zom the yearly intereſt of their debts, ſhould be applied for the better 
lich ſecurity, amongſt the other benefits by the ſame acts of parliament 
gopoſed to them, they muſt, I think, be conſidered to have intitled 
bemſelves by their ſubſcriptions afterwards made, ſubſequent to, and in 
amGderation of, ſuch propoſals made to them by the Legiſlature. And 
ghoever will be at the trouble of turning over the ſeveral ſubſequent acts 
o parliament relating to the public debts, will find this proviſion for the 
gplication of the Sinking Fund frequently repeated and confiemed: and 
@ caſes where by act of parkament application of monies in the Sinking 
Fund to the diſcharge of debts that were leſs obviouſly, or leſs generally, 

own to have been within the deſcription of the debts intended by the 

wilon above-recited, ſuch debts have been, by the recitals, declared and 

mined to have been debts incurred before the 25th of December, 1716, 

j provided for by Parliament in a manner that has plainly intimated ir 

be underſtood. by the iſlature, that the above - recited proviſion was 

engagement, or contract, of the Government with the publick creditors, 

ut the punctual obſervation of which from time to time they were 

tled to have all poſſible ſatisfaction; on at leaſt, that the punctual appli- 

ation of the above-mentioned ſurpluſſes to the diſcharge of aur preſent 

bts, was 9 them as a matter of the higheſt conſequence to the 

blick welfare, And as long as the publick welfare ſhall be in the leaſt Therefore it ean- 
garded, and this continues to be the only expedient for removing ſuch not be ſuppoſed 


rances avy incumbrances on our affairs, and redeeming ſo conliderable a revenue __ —— 
714 the uſe of the publick, I think we may confidently expect, that no fl. — 


ns whatſoever, whoſe hands the adminiſtration of our affairs may at ſume to divert the 


barre WW time for the future be committed 10, can ever be induced to approve Prong of the 
wh or recommend, the application of the produce of the Sinking Fund, in gn ine purpoſes 


N poſlible exigence of our affairs, to any other uſes than thoſe to which of its original 


25 4 now appropriated, though there were no other conſiderations deſtination, 

=. Je t. | | | : 

appel nag . ieee e Nas 

1 For let us inquire 4 little, what publick exigencies can be ſuppoſed to In any ſuppoſed 
es 1 pen, that can make it at any time adviſeable to divert ur apply the <xigeneiesof ate, 
atly t0 


duce of the Sinking Fund to any other purpoſe till after the entire ar ier likely to 
ment of our publick debts. Let the expence that the circumſtances of — 8 
affairs may at any time make neceſſary, be, or be ſuppoſed to be, ever raiſe money b 
much more than what can be conveniently raiſed within the year; it neu loans, wit 
alt, 1 think, always appear more eligible in regard to the publick intereſt, , _ pA 
well as more eaſy to thaſe perſons in the adminiſtration, to whom the jatercſt of them, 
Hhh Care than to break in 
| | upon the Sinking 
| un 
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the Sia at time be Alotted 
rafſe Ir Wal be Sone want — ** deck debr uin 
furcher Ibans vpon ĩntoreſt provided! Lepegeen Abe than to — 
fate fut in any way from the: prouode of he- Sineing Fund 13). . 
ec b t 37 Dt 21997746 H ne 10 bi 
The computation thats 1 have lat mater win) to thewy That the tine 
which the above” ſuppoſed Slang Fund ug Z1;000;000 wil be tuffici 
to compleat the diſcharge of the pubhelt debts, will by no means incres 
equally co the inereuſr of r fur of choſe debts by further loan 
oh new funds: but it may be bf further uſe to ſhew, how much les 0. 
increaſe' of the publick debts, by borrowing further ſums at intereſt pc 
vided for by 8 WII r „ the whole uf 
Nuftration of Püblick debts, than the ſupphying the Tame" in any way from 1 
by an example, that the Government were obliged for 2 years together "to increaſe th 
wy; debt, by a million borrowed in every year at an intereſt of 4 
ent, provided for by further funds, the above: made © computation wi 

ſhew that that ndditional debt of 25 millions would be paid off by a Sin 
ing Fund of one million, apphed as is therein ſuppoſedy in little more th 
7 years after the diſcharge of the preſent 30 milkons.” But if the-fan 
tum were to be ſupplied out of the produce of the Sinking'Fund, it 
obvious that the payment of the pubhck' debrs' muſt ſtand ſtill tor 
Nears, and be by more than two thirds of that time retarded beyond 
time in which they would otherwiſe be diſcharged; thoaphincreaſed 
aforeſaid z and the greater the ſum is ſuppoſed to be; that in cheſe dißtert 
ways is to be ſupplied, the greater will be the proportion in Which 4 
payment of our debts will be delayed, by ſupplying/ſach*expences from: 
Sinking Fund, more than hy the other way: or H thETums'inthew differ 
ways ſupplied ſhould be ſuppoſed leſs, the difference of the delaꝶ in cht 
two caſes will be indeed leſs: but on ſuppoſition of the ſmalleſt um- 
theſe two different ways ſupplied, the delay ariſing tome Giſcharge of t 
publick debt by this miſapplication of the Sinkitig Fund, will be at 
three” times as great as that which” will be occaſioned by inertalng 
/ _ pbblick debt in the other methoo e. 


. 


care of "prov 


- 


* 
* 


a | | | 11 A aon 
The berrdwieg . The borrowing money on the income of the Sinking Fund in any fe 
ay 6. 5. of no more were in any one year Botrowed than chat had been by 
beende in- Sinking Fund the year before paid off; and if that money be ſuppobel 
8 r Fr be borrowed 'at the fame rate ef intereſt that Was payable" ior the e 
fiend of taying before paid off; will have the ſame effect in deleying gie payment uf 
new taxes ſor tnat Publick debts, as the miſapplication ef the tebende df the Sinking Fi 
purpoſe, would be the yeat before would have Hud: but if greater ſums be at anytime 

9: pernicious 32 rowed on that fund, the payment of the 'publick debts“ wilk hat 60% 
Sinking Fund as ſtopped, but put backwards and that in a manner that ob ou 
the taking groſs . | 
ſums out * it that were equal to the money ſo borrowed, 
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t 89) he ef Seed Ne | A ND, off. 
e which: roafan 3 nal not tresblaf pon, Sir, with ang cmputauon of 
te dilferent degrega cin e different feps! in murſuin gu thaſe meaſutes 
il affect us; but at once ſuppoſe it impoſſible that any perſons can pro- 
c 
ume that themſelves deſtrey alle probability che trerhα⁰e gt afcicy 

ch, loch meaſures #47 theſe, muſt eyidencliy. appean:ie d. d thals he 
act, chat we baye-altcady had thy greateſt advagtagge from, the re- 
tion of..iptoroſt, that can wich zapaſon de hoped, for in the providian e 
preſent-Sinking Fundg21which if ve once part with hn exchangeofor.an; 


— 
I 
9 


” SS 

- > 4 V 

3 8 
— ” 


— CI 


ape&-chat eicher ſueh aa lower ra of intieſt , r an alte ration pur 
umſtances for the better, will admit of the ſame Rind es on W134 rt eb on 
ch, meaſures + | 


made again for the payment of our debts incteaſed by 
lle (ares: 0 e te won drier vel Þ Hint: act mou WA: 
nr blunt L ige Kum 4 ap. von n 


* 8 . If 92> age * . 1 
cannot therefore, Sin amongſt the, ordinary viciiandes! the fes * 
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a Sin | 
nore ta any nation, nt Wee, rx la gia þ 6s {avi 
the lan r neceLary for the ence and ſafety: ne a: 
and, 1 deichbours. lind out Chat exigence of que; affairs that can make the 2 
ul tor fifeplication of the Sinking Eund appear neceſſary, Gr. probable. f be 
ond , n practice . Nile: it i ſo certaing, that the lands, ęſtates, expence, or , 
crealed N werce of Gregty Britain Milli yer gaſily admit of farther duties, ſuicient 
dice furniſh new. funde t anſwer. the. intereſt of ſack, ſums as any publielle 
which long that I can repreſent. to myſelf can call for. Nor can I! tear, that 
s from i duties 6 Nee 6, hen Why, ak 

fete * dece ul — the miſapplication of an annual ſum employee 

che vſeful and neceſſary a ſervice to che publick, as the reduttion of gur 


bs; while that appears to be retarded ſo much more by diſcontinuing 
payment of choſe dehta, than by tho increaſe of them. e 4 43 50 4 120 1147+) 4; 
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ck debts, which, if L did. not frequently meet with it, I (ſhould chufe not another reaſon © 
tention, from my apprehenſions, that in ſtating of it as I have met Pouch has lately 
IL ſhould, be 4 mention my ſupetiours with Joſs, deeency,. ſuſpecting that tho 


grateful i ſenſoi ot dhe -happinels:, wer enjoy under the preſent rejgn! miniſters of ſtate 


Ives would expect from me. But as yaw Are. pleated to admit Jo have. — opaPe ou 
i met with it ftom othets, you will give me leave to mention it, in my, ing Fund to the 
u anſwer it. The objection I mean is, That the continuance of our dicharge of the 


Mick debts is, and always mult be, the intereſt of perſons in the admi- national debt. 
uon; that the greateſt profit of their employments ariſes, from hence; | 
lat the neceſſary power and influence to ſupport themſelves in thoſe 


employments, 


raſed principal dhe Due, impreſkpnip it will the mask 


There is another objectiom tg the probability of Men our Examination ol. 


d en all other accalinnglead, me to, @r:than you, Sir, from the ſame mill not long con- 


thn. 
—— en er —_—_— 
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ing the revenues r to the payment of the pu 
when thoſe debts ſhall be di ed, can ſubſiſt uo 
il oP. at W—_ 4 & » It b 44046 - 188, * 441 36448. 4% ' 
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ferred, in anfwer Oh hate ver tyut h we ould" admit 
erved, in anſw SM OLSEN Ser N 
to this reaſon, that e 10 obſerving, eee 
both the king and 15 earneft recommendations: from” hi 
the miniſters of 

flate have hitherto 


* 


to its proper uſe, or the rſohs 


64 41 
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It may ſurther be 
obſerved, in an- : 
Goes wo he ſad We enjoy under the pre 


I ſhould with 
ut Mijeſty 


this ſuppoſition being founded on = prefumption; char tüte _ 
now appropriated to the payment of the public debts Will, after the mpol 


ment of them, be immediately removed, the reaſonableneſs e that 

ſumption will be the matter in queſtion. 4 \ 1 oo EUN MN * 9 

Zi ate ene een enen ede ett, M 20 
The Government For the purpoſe” of this inquiry Sir, I oufck propoſe ir to de 

b oe gases, adered, that the ſupport of our government neceſlarily-requires a'conk 

dle ae granted able annual expence; chat is at preſent ordimarily föppliec by eber u 
anew every year, than thoſe which have been provided to anſwer the payment of the pi 
to wit, the land- debts; that the preſent ordinary proviſion for that annual expenee 

an. been hitherto determined, rather by the neceſſities f/thipublick;' 

3 by ny -anid that it yet remains to he debated low far the duet 

nt appropriated to the ent of our debts v part of chem, n 

Ker che diſcharge uf dete Eb de-cbntihoed, wed gt WIE 

ordinary annual expenee of our government, more de the advantages! 

| ublick, with leſs burden and expence to the particular- eſtates df 

Wd oy ajeſty's ſubjects in this kingdom, and conſiſtently with a more eq ul 

national debt was Tea onable propurtion of the burthen of expence by every ſubject ſubmit 

ail paid off, be | nen ne in AO! 1 1 
8 and their place ſupplied by ſome of the duties which now pay the intereſt of the ſaid debt. 


LA1F-E-A;NND1TA1 ES. 421 


on SOC AGE dat 


e. other od rt rreomyng fs or BAN tho ens vz 30 


». 


210% 0g ade gay i bowts Iotth Md Hotty 22G 5h ocz ao i 
tis in vain to ſuppoſe, t at the niece ary expences of a government 
u be ſupplied by atiy- taxes. chat are no ways burthenſome to'the hole 
hae part. of the commpnyy 21% Pooſenvenyy.to wine toe eee 

voc be dreſſed up by: perions intereſted in avid N Thien ds 
Pons, however, hc ſuch taxes, appear neceſſary, tis bnrcaGndble dy 


goſe or aggravate. I ſhall nar. therefore, Point ot any inequality "of | 
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bons, tending to recommend the greateſt part of the duties now appio- —_ be POP 
ud to the payment of our dcbts, as. the moſt convenient and reaſonable dune 
5 to ſupply the ordinary expence of our government, hen redeemed 
the payment of thoſe debts. K. (23021+1 | 2 391 444 | 
Upon enumerating the ſeveral duties which at different times have been The latter duties 
ided to anſwer the demands of the publick- creditors, it will appear ("<> now pay 
a e. . 4 7, Exciſe( national debt,) 
been laid upog.;commodities in general uſe and conſumption amonglt are, for the moſt 
t part of the nb 5 des WU N= 
| 1. 2 FN con on 
Hen etc 7 2 FIT * 5 4 45 n E Nel ties. 
rn Dee . Deere on N 
About theſe duties it will appear upon reflection to be generally true 
they have been added to the price which thoſe modities had before 
| ultimately paid. 
the laſt price of fugh, commodities by the conſumer. . HEE = bg pt 
Upon which ſu poſition afbre | 
bom or exciſe,” generally cbllected throughout the country where ſuch 
modities are confamec ; it is plain that the. ſaid duties will generally 
us ordinary annual ex pence- idw 2102 nett. 
ns, Sie ſt op iow which, of all others, T'think- Theſe are the 
i eligible. to be taken from every 7 
it part of the inhabitants ſubſiſt dy commerce, towards the publick [2% dit can bo 
ences of the government of that-'country,, when it can in this manner mercial country. 
donc, without enquf | 
4 O7 * 1 a * 
11s He nenden bang 2c 


hy un Dunn 
1 E. 4 a land- tax; but content myſelf wih . makilig ſome obſer- This would be 
convenient. 
hn is . 
t the greateſt part of (vhether collected by cuſtom o =, 8 
of this country, whoſe circumſtances will admit part, duties onthe 
ene 
impoſition of ſuch duties, and from thenceforth to be 
- if the afbreſuid duties are either, by way of 
paid by every perſon, reſiding in ſuch a country, nearly in proportion 
Any F155 9 EQ PO | 
And this, Sir, is the thre or pre | 
reſiding in a country where moſt. convenient 
laid in a com- 
ring exactly into the cxpence- of every particular 
mitant. , 185105171809 vit9 ens DN8 ie alt ff „Agi 
ind 23533 10 . 
#13177 | For, 
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An advantage For, firſt, in this way the publick pers leaſt ſen felt by 

oclongirg totheſe he really ene N Every; oj "eng roomy 2 

ö expente, and gratify ing himſelf while he K contrib wing from hi 

51 expence the Ms 00 15 790 Jo, ang ade | 

at IO þ: 1123 TUHING 1 0.03 lara? th _ 31 24 n 

A ſecond advan- 2, Contributions in this manner generally i made by the inha 4 t 


("ge belooging to 4, country in proportion to their 8 will be likewiſe : made; i i: . 
TP — * real value of che of; che ſana61i 

| haps; a heater than it, would be Jong y a law made, dirctt * 
expences to be leviedin that proportion, from the | great 
our, and“ plein inconvenience of 'exattly inq;uiring inta thel ral; rake 
every man's property a purpoſe of this Kind, /10;;alcopntry fog 
engaged in trafflck 48 0 8 Nor will taxes upon our enpences y 

much from taxes proportionecd to the value of aut property, (if long a 
tinued) from what may at firſt fight appear, a reaſon for that concluſion , 
mean, the different choice of the thritty and extravagant in the 


of their expences; the firſt of which, by contributing little himlelf tot 
publick expence, is providing fur larger conttibutiena by hi ſucceſÞ 


and the other, by l too OY in 2D. s eee 
{elf for contributing at all. Lem 


7 .4 
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Advantages of 1 chink alſo, that in thoſe 1 in NS: tan proportioned u 
2 3 2 expences, either does, or may be contrived to, vary from gne-intended. 
5 levy the ſame ſum in proportion to the value of property in GreatsBrit 


oath ſuch,a tax on ee e appears the hat Eligible inn dior ts 


4 | Te | an 729 . ; 
1. A tax | oportioned to the , exp reliding.in Gr: 
Britain, will BE, pra a proportion; of Te income. of. vatious profit 
profeſſions and employ ments amon Ac and of the annual gains 
foreign and inland commerce; all. vg. geived, and, en 
virtue of the laws, and undder the, 7 — ion of this government, ic 
rogether with the annual income, of our Property, e ee 


ry It Will likewiſe collect a ad (2% 4 4 55 hy T 1 TY 
income of ſuch eſtates or e as ſupply the 0 


on different accounts reſigin 1 9 18. wel as of 74 
 Mijetty's fybje&s who Soi 1 Tupper 5 Of 
the income of eſtates in Irela 


by of OA g 


America or elfewhere {” Fro " whom, 1 in retur 
eſtates receive frotn the "arms 07 jofluence of of en 
our expence, no contributions in common with the inhabitants of 
kingdom can be thought unreaſonable, 


contributions! thus made by, perſoits red, 


reſiding 


expences, willukewiſ include. eee 
mne of ſuch eſtates as may be \brought Mehr by foreigners chuſing ta p 
ie amongſt us, or by any of our on countrymen returning with their * 


ns from other countries. » &\ ty 
. N 1 ” 
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In ſhort; it wilt include 1 proportion of all eſtates whatſoever, whether 
in or without the kingdom of Great-Britain, and whether diſcovered or 
liſcovered, that any way ſupply the epences of our inhabitants, in a 
ner (as is above obſerved, ) not grievous to, or liable to be complained of 
the contributors themſelves, and with the further good co my of fpar- 
on ordinary occaſions, and increaſing, that publick ſtock, that unmove- 
& part of our property within this kingdom, to which in times of extra- 
inary danger and expence we mult neceſſarily have recourſe... |. >: 
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wick debts, be removed and determined; When the ſame conveniencies that now are em. 
de ſtill preſerved to us by the continuante of them, and the income ployed in paying 
hole duties” be made to ſupply ſuch of our expences as are now pro- dhe intereſt of is, 
0 for by leſs equal, or leſs beneficial, taxes. © re 
conſiderations as theſe, I think, are ſufficient to remove the 

w. mentioned ſuppoſition, that the payment of our publick debts is 
mliltent with the intereſt of 4 Britiſn miniſtry; in which, \ r, 
: coul 


| -- 


e already made of the preſent Sinking Fund is an exgedient, from which 


deavour to pro- le of the Sinking Fund from the year 1727. About which the 
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It may ſurther be go,, „by the views of F 


obſerved, in an- intereſt of this kind are placed, yt char will be | 


fwer to the abe kily requiveds for the 1 1 
V C above | ' ot 32h | : 
in page 419, har und, by» obſerving; that che removal uf any part af die preſent & 
the views men- which are any ways inconvenient to the publick, and are enntinpel 
tioned in that bea. only becauſe appropriated to the payment of ſome part of our 
_— by no means imply or even admit of a teduſtion of  officers'emple 
the miniſters of the collection of thoſe kind of duties, either by way of euſtom or. «x 
ſtate tor many in the ſeveral ports or diſtricts in Great-Bricain, in proportion 0 the ined 
years to come. of ſuch aboliſhed duties; and from ſeveral other | refleGtions/-thas 
occurred to me on this ſubject, if - did not think it unneceſſurꝶ any fn 
to follow fo groundleſs and indecent a jealouſy of the integrity and put 
ſpirit of ſuch of my countrymen, Who- ſhall for the future deſerve 
attain to the favaur and confidence of his Majeſty or his ſycceffors. - 


Tos far I have been endeavouring to make] out, that the pr 


mmamuay with . confidence expect the full and effeQual payment of 
e 2 our preſent debts within a few years. Upon which, Sir, 
have dwelt longer than you may have thought necellaey,  I-bape you 
be pleaſed to conſider in excuſe of it, how. tar 1 muſt have been led 
fo, by attending to the happy influence that a general confidence in 
efficacy of this expedient would have on the credit of gur pubiick f 
eſpecially in caſe that the meaſures lately taken ; ſome neighbe 
Princes ſhould make a rupture with them TE as ; and. how far 
a general opinion of the efficacy of this ſcheme has à tendency o 
and increaſe the ſucceſs of it. 10 4244 1267 GHANA 

An inquiry whe-.,, I am now brought, Sir, to the laſt taſk that, in obedience 20 
2 cg. in commands, J have aſſigned myſelf; and am to inquire bat meaſus 
, 10 en. may be moſt for the intereſt of the publick to take in the application 


cure a further re- queſtion that can, as I think, be put is, Whether it ſhall: be fromt} 
— tage n- forth adviſeable for us to endeavour after a greater increaſe of the Su 
tional debt. Fund, by a farther reduction of the intereſt. of the publjck debts? C 
| it may not be then on the whole more for the publick intereſt, zo endes 
only after ſuch an increaſe of the. aforeſaid, fund, as vill be, produced 
the application of it from time to time to the diſcharge of the pul 
debts, and the addition of the - yearly intereſt of ſuch 4 the ſaid debt 
ſhall be from time to time paid oſfſf . 
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- Before I proceed to any other. conſideration. it be th 
material to attend to in determining this queſtion, I ſhall take leave 0 

4 the greater effect the firſt of theſe different meaſures; would have in 


1 Mall abereſdre vide πm;je Fir, . de ſerihe uch granſaqοnele 
peck 50 da ac debts oe I apprehengds mey ha; — 


7 a till further reduction of the gate: af; intereſt may he yet ted 
= thoſe great adventures in the-publick funds, af late years ſo appar” 
undertaken with a view to ſuch gains, 886. might, be qujskhy made. 
EL different ' prices- of them, and; eh have {q.much-contribwcd 48; 
te hie great and ſudden: variations in the qparket, prices of theſe; lecurigey,, 
h the infancy of theſe adventures, the chief or only matives o them 
nbably were thoſe pieces af intelligence about the ſituation of our public 
lern, from the publication of which the adyenturer might teaſonably 
afer the general ſatis faction or diffidence of the proprietors of the pubhlick 
&hts in their ſeveral ſecurities... And as far as intelligence o this kind 
x:3 true, and the general ſenſe of the proprietors upon the publication ot 
x rightly conjectulod or | inferred, the riſe or fall of ſtocks produced by 
fuſe adventures might be regarded as an event, which in a longer time or 
u 2 leis proportion would have happened, if theſe adventures had not 
den made; and in this view may not improperly. have been called the 
mouth or declenſion of dur publick credit. But as this, practice, grey 
won us, it is net to be wondered at, if from the general induſtey of greas 
umbers to be firſt acquainted with every material occurrence, to, che. 
whick, and to be earheſt in the improvement of their information in 


ul mclhgence, and groundleſs inferences and conjectures from it; which 
nations have not been afterwards to be accounted for from any ral 
tteration in the poſture of our affairs, or the general ſentiments of the 


fried or determined. The later variations in the prices of our {jocks 


vl be ſtill more improperly deſeribed to be the growth or declenfion x 


en publick credit; which eredit, -ſince the reſtoradon of ow: tranquillity, 
nd during the abſence of our apprehenſions. for the publiok, ſafcry, c 
wh with propriety be ſaid not to have been diſputed of, called 49; queſta 
nd which cannot, I think, be ſuppoſed to have been of, late at all;atzzade 
v by the purchaſers of our -publick ſecuritics, at premiums: and adyagce 
pices tar beyond thoſe ſums tor the re · payment of which the cremig 
be Government; is any ways depended on. la ſhort, by whatever name 
* have been accuſtoned, or may chuſe, io de lcribe the riſe or fall pf; gur 
ecks, 1 ſubaut it to uch perſuns who have made. any, pbſervatigns.on 
le late tranſactions in Exchange · Alley, if chey have not (and eſpecially 
fe iſe of chem) bern gener ally: occaſioned by ſuch adventures made ia 
liem, as perſons have been induced to from the hopes of gain, . 
| | r 


poprietors of the publiel debts; and from. which therefore the rea) ſtate 
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xhentures of this nature, ſeveral variations in the prices of our funds hade 
bren produced by tranlactions in them, undertaken upon falſe ar uncertain. 
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if poblick credit at ſuch a time would be uncertainly, if not falſely, in- 
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further ſpeedy. variation in the price of them, without any vegard to. 
continuance of it: and if theſe variations are — 2 come uh 
_ pected from any the moſt inconſiderable occafions,..or perhaps for no rat, 
at all, bot what is to be inquited for in the market,. and gmangſt 
accounts and contracts depending there, eee Rr tr I 


15 N. 14 


While this diſpoſition continues amongſt numbers to be: conftany! 
adventuring in the publick funds, and conſequently upon expe&uii 
that muſt be generally . by the moſt ineonſiderable reaſons, it; 
hardly to be doubted but that at any time in the ablence of our appreke; 
ſions of any general danger, the intelligence being ſpread-amongit the; 
that any ſcheme or propoſals were to be ſet on foot; by which the riſe « 
ſtocks was either intended or ſuppoſed, would generally, determine che 
adventurers to expect and provide for ſuch a riſe of ſtocks, and by the 
contracts founded on theſe expectations in a great meaſure to pores 
to effect which purpoſe, I hardly think. it material, that any . 
ſonable proviſion ſhould be made in the propoſals. or ſchemes themſtlve 
If the phos 446 or that any thing would be further neceſſary for this purpoſe, than dec! 
*. een ing the riſe of ſtocks to be intended by them. Such a rile of ſocks 1 
of the publick almoſt inclined to believe might be the firſt effect of any intelligence cor 
debts (with the municated in Exchange-Alley at ſuch a time as I have above ſuppoſe 
conſent 6 we that ſome propoſals were ſhortly to be made to all or great part of 
tgp hg ems) publick creditors, to agree to the further reduction of their | intereſt 
to 3, or 34, per annuities, as diſagreeable as this muſt at firſt-appear to the greatelt part 
cent. ſuch a pro the creditors themſelves. But how far ſuch a rile of ſtocks may be in uf 
Ton, ede P12: reaſe'expetted, and how far it may proceed in forwarding any propolal 
E tho! price this nature, I ſubmit to be conjectured from the following conkiderations, 
of ſtocks. | 1 0 
Reaſons in ſupfort Firſt, Such a propoſal muſt ſuppoſe and lead our expectations to 2 
v1 this opinion. of ſtocks in general; without which, or at leaſt if the contrary ſhot 
happen, ſuch a propoſal could by no means be executed or complied 
it being neceſſary to the ſucceſs of this propoſal, that the market pi 
ſhould, at the time of making it, offer the proprietor as much, of mc 
: as, if he declined to comply with it, would be payable to him by 
Government. And as the greateſt part of the proprietors of the publ 
debts have been at different times incorporated for the purpoſe of ca 
on cettain trades, from the profits of which (as þ would willingly ho 
14 per cent, or more, has been annually divided over and above the ince 
- of their intereſt in the publick de bts; if their annuity trom the Gove 
ment, when reduced and diminiſhed, continues to be valued as before, 
price of that put which is not liable to any diminution from thele | 
poſals, may well enough be expected to riſe in ſame proportion to ſug 
reduction of their annuity, Thus, if to the proprietors of South-Sca fe 
for inſtance, it were propoſed that their annuities in the year 4727, ll 
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om thence reduced fo, g per-aant(, upon, the ſuppoſition that heit i hares 
+ the publick debt ſhould, after; ſurh a reduction, i continue to he valuey, 
, before, at par, it mighe-be-as-reaſonable 2oexpeR that, the x, per, cont. 
gacinuing to be divided on every hundred pound ſtock, ALLUL be from 
tenceforth valued in the price of it at 33, b. 8d. ras it; was. before 
qed it ſhould be ever valued at 25. And from the riſe of that part 
w publick ſecurities which fall under this canſideration, ſome advance in 
ar other ſecurities may likewiſe be expected, as the money received; on the 
+ of thoſe ſtocks which ſhall; firſt, and in the greateſt. proportion, riſe 
« this occalion, - is generally obſerved to be applied do purchaſe, oi 
iu part of our publick debts. which is conceived to be leſs. liable to 
wiauon in the prices of them. WAH oC eee ee <1 T1149 voy 


| 44 1196. i 1 7 at nee pak 207 
- Secondly, Such perſons as are obſerved to be conſtantly adventuring 
a the ſtocks from expectations of gain, either fram the riſe or fall of them, 
gait be generally ſuppoſed ro be determined to theſe adventures by the 
weſt degree of probability, that they ſhall, ſucceed in them; and it is 
xdly therefore to be doubted; but that the ordinary adventures in our 
&s would be made upon expectations of the riſe of them, upon the 
wblication of any propoſals from authority that ſuppoſed the rife ot Rocks, 


3148-16 


BI 33 56 


pole implied that it was expected by our ſuperiours. % ods! 
of | "7317 as 7 Ta 7 | 1 „ ne 3 $41] ac; Tn 10,-, 
reſt Thirdly, - The riſes of + ſtocks | this occaſion would be further 


i, by the diſpoſition of .thoſe proprietors who ate not ordinarily ... | 
aged in adventures of this kind, to wait for the utmoſt advantage to ic» 9 
made of the riſe of ſtocks, whatever might be their ſentiments abhuut 
3 proptietors of the public debrs when reduced to a lo-ẽW- —W¹r. 
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Il further advanced, by the ſpreading of falſe computations of the value 
our ſtocks, and idle opinions about credit and circulation, and by the 
of a general example, aſſiſted by the confidence of the proprietors 
dur publick - debts in the authority by which theſe propoſals may be 
nmended. NTC $4436 ee ne FR ni 3 thao nvey 
pt Loi 8h HARA CSG KREDE = 4109 144 TRr0 8102 li 
And when che Kocks ſhall be ſufficiendy. advanced to colout any pro» 
of this nature, it is perhaps not impaſſible that the concurrence, of 
proprietors to ſuck propoſals ſhould be obtained; though at the ſame 
© they may be generally. diſſatisfied - with, the lower rate of intereſt pro- 
1 to them, and ſeverally determined, on that account to quit their 
elt in the publick-debrs on the next convenient opportunity. For it 


That 


d of 


ſupply the market with, | 


From tho forego- I think, Sir, from hence it appears poſſible, that a propoſal for 
ng "_ ducing the intereſt of our publick debts, — vrithout any re 
thae tüte content foundation, may, as our affairs now ſtand, ſucceed even ſo. far as to gt 
of the publick the concurrence of the proprietors. And the-inference which 1 wod 
«£roditors might be from thence make is, that it belongs to them, by whole influence ar ade 
_—_ * 9 ſuch a propoſal ſhall at any time be made, ſirſt to canſider if there be 
inteieſt of their ſolid foundation for it, or if it be likely (till farther to ſucceed ; and nat 
debts. depend on the canſent of the proprietors, in this manner obtained, ut 
Nevertheleſs ſuch ſufficient proof that ſuch a propolal was reaſonable, or as 4 ſecurity 6 
4 —_ might the Kill further ſucceſs of it. 5 
vr thay * Whenever therefore the further reduction of the intereſt af our publi 
debts ſhall be attempted, it ſhould be firſt enquired if the real propurti 
of our ordinary neceſſities for money to qur capacity and. dilpolivion 
ſopply them, have been fo tar altered as ta admit af ity and if ſuch 
alceration has praceeded from thaſe reaſonable and general cauſes of 
which aig likely long to continue and fuppart it, Nor will ſuch an alteral 
be ately inferred from the market - prices of our ſtacks, any further il 
thole prices are determined and produced by ſuch purchaſes oply 85 
made with a view to the improvement of the money ſaid out in ibeſe 
rities fo the intereſt or income af them; by which purchaſes dd k 
ears the prices of our ſtocks have ſa {cldom been determined, that pelle 
t may be more realonable in this cate to conclude from an enquiry into 


ax. determine 


r ef intereſt ordinarily veſerved on private loans, or into thoſe ther 
Auctions in which we are uſually- directed by computations upon the 
mary rate of intereſt amongſt us. Theſe us, however, muſt, 
; well as the prices of ſtocks, in this caſe be gonſidered and attended to 
this account, that perſons in the diſpoſition of their money will, as often 
« they think themſelves” equally ſecure, be determined by the greater 
arreſt they are offered for it; from whence it muſt be expected. that when 
& income of our publick ſecurities, compared with the ptices they ate 
0 for, offer a leſs improvement for our money than may wich gal 
krity be made of it by private loans or otherwiſe, the general induſtry 
4 mankind to make the beſt improvement of their eſtates, will quickly 


gduce either the price of our publick ſecurities, or the rate of iatereſt in 
ch private tranſactions as aforeſaid, ** * Nui e nnn 4 II 


| queſtion therefore, if any attempts to reduce the intereſt of gur The reduction of 
mblick debts below 4 per cent. at preſent will be of any laſting conyeni- che intereſt of the 
mee to the publick, or ever can be ſo till ſuch a lower rate of intereſt ſhall genen . 
te pteceeded by its being cuſtomarily accepted of upon private loans on to 1 ; yet 
wqveſtionable ſecurities. For let it be conſidered how ſach a lower rate cent. ought not to 
& intereſt can otherwiſe appear to be founded on any real variation in the be attempted till 
portion of our neceſſities for money to our capacity or diſpoſition to 4% _ - 
bpply them ; or if the contrary does not appear, from a' higher rate of yet a ey 
ptereſt ordinarily paid at the fame time upon private loans. And while lem 4 
bis continues to be the caſe, how reaſonable is it to apprehend, that when mortgage as 
the money and credit of thoſe adventurers, who firſt advanced; the price . n 
ſhall be withdrawn, the ſame ordinary neceſſities for money, wichour F "Ivy 
wy increaſe of the proviſion for ſupplying them, will bring the propricetors 
the reduced ſecurities. to expect and look out for the former annual 's "Ns e 
ume for their money, and thereby occaſion a deelenſion in the price 4 
e ſecurities proportioned to the diminution of their intereſt? | WS > WOE 47 
| Nele 
How far the continuance of thoſe adventures, by which the price of ** Nn 
vcks is ſuppoſed firſt on ſuch an occaſion to be 8 iy be depended. 
n for the ſupport of it, may be collected from the motiyes by which the 
Kventurers were firſt engaged in them; and is from thence to hg expected 
u till the utmoſt probable riſe of ſtocks from ſuch propoſals} has been 
iefted ; after which that the former ſupplies frem their credit and eſtates 
hould be withdrawn from market, is not all that is in this caſe to be appre- 
tended, it being further probable that they will be from thence employed. 
depreciating thoſe ſecurities which were at firſt advanced by them, with 
new to the ſame kind of profits from the fall, as they 'betore expected 
bm the riſe of ſtocks. From which, together with the freſh neceſſities 
Mich the more inconſiderate of cheſe adventures will naturally produce, 
would nat be at all ſtrange if the price of ſtocks ſhauld be carried lower, 
| Kkk n beyond 


. 


aforeſaid, had been before bought up; and that this declenſion would 


It is very much to 
be wiſhed that the 
market - price of 
the publick debts 
may be always 
either equal to, 
or greater than, 
their par, or ori- 
ginal, or nominal, 
value. 


tors ſhould be generally diſappointed by a conſiderable diſcount upon thei 
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beyond the declenſion of them in proportion to the diminution of t. 
income, and the rate of intereſt for a time become higher than it wou 

have been, if ſuch: an attempt for the reducing it had not been ma- 
And this conſequence of a rile of ſtock from adventures of this kind = 
ſome time or other be expected, as far as that rate of intereſt which 0. 
real neceſſities would produce is varied from or . miſrepreſented by « 
adventures. It may not probably immediately ſucceed a rife of ſtocks l 
theſe means effected; theſe adventures in a time of general tranquill 
may for a conſiderable time be protracted by further views, or the mark 
ſupplied by a ſucceſſion of them; and this has often been the caſe, ti 
upon the arrival of ſome intelligence about the ſituation of our affu 

which we call bad news, theſe views have been given over, and the declen 


fion of our ſtocks on that oecaſion attributed to, and accounted for on! I 
from, that intelligence: but if the real occaſion of the great variation in o loc 
ſtocks at ſuch a time were further enquired for, it would be found to be th 


precipitate ſale of great quantities of ſtoek, which, with ſueh- views a 


certainly, if not ſo ſuddenly, have happened from the ſame eccaſion, with 
out the intervention of ſuch intelligence, when theſe views ſhould have beer 
on any other account given over; or when (as, E think, I have heard ſom 
perfons 2cquainted- with theſe tranſactions expreſs themſelves) the game | 
been played out. | 


It is true, indeed, that the Government by thoſe terms on which t 
borrow, I mean, by engaging only for the payment of the intereſt o 
annuities contracted for till the repayment of the principal, avoid all incon 
venience from the intereſt of money advancing after their contradt for tl 
reduction of it, and leave the entire diſappointment upon the proprietc 
But I ſubmit it, how fas the publick can be conſidered: to be unconc 
in a diſappointment of the publick creditors, obviouſly owing to their con 
currence with propoſals recommended to them by authority; or in that 
general mutiny and diſcontent, which will be the neceflary conſequence ol 
ſuch a diſappointment: which from a remarkable inſtance of this nature 
after the execution of the late South-Sea ſcheme in the year-1720, we mu 
have obſerved to have been once regarded by the Legiſlature, as of ſuff 
cient moment to induce them to releaſe the moſt conſiderable advantag 
that the publick had agreed for from that ſcheme, though ſet on foot upor 
the propoſals of the creditors themſelves. And if ever the publick credi 


L of 


ſecutities, obviouſly owing to their concurrence to an abatement of interell 
recommended by publick authority, aud propoſed for the convenience d 
the publick; I doubt if their expectations of relief from the Government 
could be thought leſs reaſonable. I cannot, for my own part, but think, 
that the general ſubmiſſion of the publick creditors in their contracts win 


the 
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4 Governenent, to wait for the - re-payment of their principal till the 
gblick convenience will admit of it, and waving any ſuch agreement 

ta determined time for the re- payment of it, as in private contracts is 
winarily provided, would be far from removing their expectations of 
res under a diſappointment of this nature; and rather apprehend, that 
ws ſubmiſſion would be urged on ſuch an occaſion, as a meritorious in- 
luce of their confidence in the care and ion of our Government, 
od as a reaſon for their expecting in return for it, that what may be then 
id Publick Credit ſhould be kept up, and their ſecurities by all poſſible 
ears preſerved at par, tilt the time when they could be diſcharged, 


The ſucceſs attending the reduction of fo great a part of our debt from 
{to 5 per cent. and from thence afterwards to 4 per cent, cannot certainly 
+ looked on as a foundation for expecting the ſame event of our endeavours 


reduce intereſt till further. As to the firſt of theſe reductions, we ſhall Of the cauſes of 
the ſucceſs of the 


xd it, oa looking back,” to have been attempted quickly after ſuch an 
teration in the circumſtances of our affairs, — che beſt founda- — 3 
2 for our hopes of ſucceeding in it: at the end of a long and expenſive reduce the intereſt 
ir, that threatened us with the loſs of every thing valuable, but more - L pablick 
icularly of that part of our property which had been advanced for the r 
mices of the publick ; at a time when thoſe neceſſities of the Government 6 per cent. to 5 
re removed, which had obliged us for ſeveral years before to be conti- per cent, 
ully increaſing the publick debts, and at the ſame time admitted of no 
wiſons for the diſcharging of them; at a time when the laſting proſpe- 
Y of Great-Britain was lately ſecured to us by his preſent Majeſty's 
eſſion to the throne, and, ſoon after, by the entire deſeat of the laſt attempt 
it was likely to be made to diſturb or prevent the preſent happy eſtabliſh- 
mt. From ſuch a foundation as was then laid for the growing wealth of 
kingdoms, from the increaſe of our people, our commerce and manu- 
ture, and for the particular ſecurity and greater confidence of the publick 
witors, it was molt reaſonable to expect, that the abatement of publick 
neſt then propoſed ſhould take place; eſpecially, when theſe propoſals 
re attended with the proviſions that were then firſt made, for ſecuring and 
kdering practicable the diſcharging the principal of the pablück debts, | 
do I think it unreaſonable to have expected, that by degrees, and from Of the further re 
fruits and ſenſible effects of this happy alteration in our circumſtances, N the ſaid. | 
further reduction of publick intereit to 4 per cent. which has ſince been ae _ pan} wy 
"Wd for, and which in the year 4727 is generally to take place, might like- whick is to take 
a thee be effected. And, though it may be doubted, whether the effect of this place in the year" 
Inter reduction af publick intereſt has been yet fully tried, upon recollefting '7*7* 
ence ug little the intereſt of the proprietors of the publick debts in this reduc- Os at 
Amen was attended to by themſelves, at the time when it was agreed to; and * ity 
hint poſſibſe it is, that a far greater number of the proprietors of the pre- 


ts * funds may have propoſed to quit, their intereſt ia them, when the 
the K K k 2 reduction 
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There is noreaſon application of the annual income of the Sinking Fund to the diſcharging 


3 * * preſent debts. But no difficulty of finding employment for money 


of the ſaid intereſt FR 
to 3 per cent. will, us, can yet, I think, lead us to expect that a further reduction of public 


come, be practi- | | IS Lak 


OP And while this continues to be the caſe, and from 4 to 5 per 


. — 
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reduction is actually to take place; than will be able to find cuſtomers for 
unleſs at a conſiderable diſcount; yet When, on the other hand, it tha 
conſidered, how far this reduction has been precedented by conſidera | 
loans amongſt us at the ſame rate of intereſt, as well before the exigen 
of our government during the late war with France, as ſince his Mapeſt 
acceſſion to the throne ; | I hope we may chearfully conclude, that this 
duction of the publick intereſt may well enough be ſupported by the wd | 


4 per cent. intereſt, nor any private loans at a lower rate of intereſt among 


intereſt is every day offered upon unexceptionable ſecurities, I ſhould thi 

w it a more reaſonable uſe made of recollecting the late redu&ions of « 
publick intereſt, to place them to the account of- our preſent happy circur 
ſtances; and, before we proceed to expect from the late alreration in e 
affairs a further reduction of intereſt, to confider how far we are indebted 
it upon that account already. | 4 


have indeed ſometimes heard it ſaid, that the laſt reduction of 0 
annuities to 4 per cent. ſtil} wants to be taken care of; and that the price 
our publick ſecurities proportioned to that rate of intereſt, is only to 
ſupported by ſuch adventures as will be encouraged- by keeping in viewt 
proſpect of a ſtill further reduction of thoſe annuities to be attempte 
From theſe perſons I very much differ; and cannot but think that this | 
reduction, (it no new troubles preſently fall out) would be effectually ſ 
ported by the future regular application of the Sinking Fund; from whic 
in a number of years, I ſhould rather expect that a further reduction 
intereſt, may be naturally and reafonably produced, if the effect of t 
proviſion be not before-hand too far preſumed upon and anticipated. B 
whoever zeally thinks that the further reduction of publick intereſt muſt 


kept in view, in order to ſupport the reductions already made, eviden 


ſuppoſes us to be proceeding in meaſures with regard to our publick debt 0 

in which we muſt ſomewhere ſtop, and whenever we do ſo, repent of ere and 

ſtep we have taken in advancing thither. Fa this ki 

| er ca1 
Examination of For want of examples amongſt ourfelves, as I fuppofe, to ſupport o adv: 
Lege gar. expectations of the further reduction of publick intereſt, I have ſomeringc the 
ther reduction of heard the preſent low rate of intereſt in ſome of the trading towns of ofthis c 


the ſaid intereſt, neighbours the Hollanders, quoted to prove the probability, that the ſa 
drawn from the or ſomething near the ſame, low rate of intereſt may be made to take pla 


lowrateof interelt x 4 ; count 
io nde of the amongſt us too. But I ſee not why the low rate of intereſt in that = 


towns of Holland. 
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14 be more regarded as the ſtandard for the rate of intereſt amongſt us, 
the higher rate of intereſt” in other neighbouring countries, unleſs on 
unt of our greater commerce and - negotiation" with the - Hollanders, 
after I have admitted that the rate of intereſt amongſt them is on this 
nt moſt likely to have ſome influence upon our's; I muſt expect it 
a be allowed me, that this lower rate of intereſt than our's having for 
wn years prevailed amongſt the Hollanders, has already had its effect 
Aus in the reduction of our intereſt to that rate which we now conſider 
obe brought to; and that the further effect or influence of their 
e ian the reduction of our intereſt, is only to be expected from the 
err reduction of the rate of intereſt below what it is at preſent ſuppoſed 

| amongſt them, 1 1210. A en RA 


That the circumſtances of our affairs are the ſame in all thoſe particulars . 
lead to a low intereſt in any country with thoſe of our before-named 
whbours, is by no means, in the preſent inquiry, to be preſumed; if 


circur were ſo, our rate of intereſt muſt no be pretty nearly the ſame with 
n in . But if our rate of intereſt conſiderably exceeds- theirs, - and has 
lebted ich, as J have been informed, is true) for a long ſucceſſion of years 


antly done ſoz it muſt be inferred, that our circumſtances, in ſome 
culars that influence the rate of intereſt, differ much from theirs. 
| the conſtancy with which our rate of intereſt has been obſerved for a 
time to have exceeded theirs, is enough to ſatisfy us that the occaſion 
tis to be enquired for in ſome difference in our circumſtances which has 
nued with equal conſtancy, and for the ſame length of time; and not 
neſt any projects or contrivances at different times ſet on foot by either 
, to anſwer any purpoſe of this nature, | | 


The true and general reaſon - of this difference between our rate of The true reaſon 
reſt and theirs, has, perhaps, been long ſince aſſigned by the above- of the difference 
nioned Mr. Locke, and ſeems moſt probably to be the very different 2*v<*n the rates 


intereſt given 


portion which the lands or property of any other kind ' producing a for money in 


t muſt un annual income amongſt the Hollanders, taxed as that kind of pro- England and in 
eviden has been with them, | bear to the great ſtocks and other perſonal Holland. 
— tes of the inhabitants of that country, from that which the value of 

ev 


s and other property of the ſame kind here bear to the perſonal” eſtates : 
is kingdom. To this difference it ſeems owing, that while the Hol- 
er can find little other employ ment for the money he can ſpare from his 
adventures within his own country, than in ſupplying the neceſſities 
b their commerce from time to time produces, the monied inhabitant 
this country, beſides the opportunities offered him from the ordinary 

nlities of perſons engaged in trade, is hardly ever without propoſals for 
employment of his money in ſupplying the wants of the proprietors of 
lands, by either purchaſing or advancing money upon their * 


it count 


ſhou 


| The expectation 
| of a further re- 
duction of the in- 
tereſt, of the pub. 
lick debt has con- 
tributed to in- 
creaſe the perni- 


lock-jobbing. 
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midſt of thoſe reproaches which it lies r by the name of Korb- abb 
Cious practice of and the moſt ſerious complaints of its Ml canſequences ro the inc IC 


countenanced amongſt us beyond any ſufficient foundation for it, perl 


them threaten them with the loſs of the greateſt part of their eſtatt 


and from hence is in a condition to demand and obtain a. greater 

for the uſe of money than the Hollander can do, here the demand f. 
in his own country is ſo much leſs. This difference between us, as far 
it will, be allowed to have been one cauſe why our intereſt has h. 

exceeded theirs, will be allowed alſo as a reaſon why it ſhould continue 
do fo, till than inhabitants, wealth and commerce of Great-Britain, (: 
have increaſed in the ſame proportion to the extent and value of our lar 
as it may be obſerved they have done in the Seven Provinces, 


I cannot forbear thinking, that upon this occaſion it deſerves ; 
ſeriouſly to be conſidered, how, far our late expectations of contin 
attempts to reduce the rate of intereſt, has contributed to promote 2 
increaſe the aforeſaid traffick in Exchange -Alley; a practice that, int 


0 
upon every declenſion of our ſtocks, ſeems to me to be ſtill growing un, 
us. Whenever it ſhall be ſetiouſly intended to prevent er reſtrain | 
practice, I believe it will appear, that whatever contrivances may be x 
vided for prohibiting the contracts in Exchange-Alley in the manner ti 
are now made, or altering the manner of conveying our intereſt in ſtoc 
from one perſon to another, while they increaſe the difficulty of the n 


innocent and neceſſary tranſactions in the publick funds, will have l > 
further effect on this practice, than to force it into ſome other channel, . A 


perhaps increaſe the profit and employment of the banker only, by mak 
15 credit or aſſiſtance further neceſſary; and that the moſt reaſonable u 
thod of preventing it, will be removing the encouragement and temptati 
to it. And though our complaints of theſe adventures are then or 
generally made, when they ſeem to contribute to the declenſion of « 
ſtocks, a little enquiry will convince us, that the foundation for ſuch a 
of ſtocks was really laid by thoſe adventures which ſeemed to contrib 
to, and attended, the riſe of them. If during a time af general tranquilli 
from unlimited expectations of the perpetual advance of publick crec 


are induced to ſpread their eſtates upon the utmoſt price of our publi 
funds, in ſuch a manner that a variation of 2 or 3 per cent. in the price 


what can be expected, but from the earlieſt appearance af publick trouble 
an idle rumour, (though improbable to be true,) or the apprehenſion of a 
ill accident, (though moſt unlikely to fall out,) ſnhonld determine them, 
this ſituation of their affairs, to conſult their ſafety with the utmoſt precip 
tation, and crowd the market with the ſtock of which before they «« 
tinued proprietors upon ſuch deſperate terms. A fall of ſtocks by. 
means occaſioned, with perſons leſs exactly acquainted with the reno 
it, ſerves as a confirmation of every falſe report at the ſame time publile 
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e prejudice of our affairs: from hence ſtill further quantities of ſtock 
wrought to market, and à further declenſion” in the price of them 
noned; from whence, to greater fions - of publick danger, 
from thence to the further fall of „ by turns producing” and- 
ling each other, we may have often been obſerved/ ro-proceed without 
oſſibility of putting a ſtop to either of them. Upon ſuch an oc) 
this it bas often, and perhaps conſtantiy, happened, that ſeveral perſons 
oling to themſelves gain from the calamities of the publick, have, on 
zelumption of the fall of ſtocks, contraſted for the delivery of ſtock 
> they had not, and eK to furniſh- only by the purchaſe of 
the growing apprehe of others ſhould afterwards bring to- 
; and of theſe adventures it has been uſual, on the fall of ſtocks, 
pally to complain; This is a practice, which has doubrleſs often 
nbuted to the misfortunes of the publick on an oecaſion of this nature; 
ich, I doubt. not, would ir a great meaſure be prevented for the 
i the exceſſive adventures in the purchaſe of Rocks, in expectations 
zin from the riſe of them, were firſt prevented; to which the contrary 
tice is chiefly owing. For it will, on enquiry, be found, that ſtock- 
ug begins from, and people have been uſually initiated inte this 
lice by, general e tions of the riſe of ſtocks; in which when 
ze once habituated, and the expectations of gain from the variations 
tte price of ſtock are become the only end of their tranſactions, their 
ur of advantage by the riſe of ſtock is quickly changed for hopes of 
t from the fall of it. | 


leſdes, the unreaſonable - prices to which the extravagant adventures for 
ne of ſtock. have carried them, muſt firſt have taught the more wary 
es credulous adventurers to expect the fall of them, and have been 
xcalion of that ſucceſs that has encouraged the continuance of theſe 
atures for the fall of ſtocks: nor would the performance of their 
nds, for the delivery of ſtock, which they had not, at certain times, be 
ly practicable, but from the contracts for the ſame time ordinarily 
> tor purchaſing ſtock without providing the money to be paid 
| | . : : ; | ö 


3 
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ind if it be to theſe ſanguine expectations of the riſe of ſtocks, and the 
Mures founded on them, that the frequent and exceſſive variations in 
pice of them are really and ultimately owing; how dearly do the 
K pay, in every inſtance of perplexity in our affairs, for any conve- 
* 10 be reaped from, or uſe to be made of, this prevailing humour in 
ence. of our apprehenſions of publick danger? e 


The 
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| The. ziſe of our ſocks, produced, by the aſſiſtance of ſuch incongde 
adventures in the purchaſe of them as have been above deſcribed, is ac 
of itſelf, and without attending to any conſequence from it, a mattes 
abſulute indifference to the publick in the abſence of general danger; | 
11! ednſequences the, conſequence of it in the declenſion of our ſtocks, upon the appro 
that reſult from of publick troubles, is by no means ſo; then it is that the general d 
* DES: For dence in our ſecurities. and 'wreck of publick credit is of the ut 
[the Fe funds oc. diſſervice to us, by rendering difficult, if not impracticable, the raiſ 
'F caſioned by ſtock- ſuch ſupplies as an occaſion of this kind may neceſſarily call for; an 
| jobbing contracts. the variation in our -publick funds at ſuch; a time may be regarded by 
neighbours as the meaſure of our apprehenſions- from their attempts uy 
us, and encourage them in their preſumption on the unſettled cixcumdt; 
of our affairs: all which difficulties in our affairs on ſuch an oc 
attended with falſe and groundleſs reports and apprehenſions of our dang 
general mutiny and diſcontent, ſeditious exceptions to the conduct of 
ſuperiours, and great diſtreſs and interruption to our commerce, 1 
but think we in a great meaſure owe to ſuch inconſiderate purchal 
our publick funds during the general tranquillity ; and that they mig 
a great degree for the future be prevented, if, by removing all encc 
ment to the extraordinary rite of ſtocks, the publick funds were ſulſſe 
to fall generally into the hands of ſuch perſons, who, ſatisfied with 
income, ſhall purchaſe them as a ſupply for their ordinary expences, 


money which they are not ſoon likely to have any other occaſion for, 


The proprietors The proprietors of our debts have, as ſuch, not deſerved ſeverity 
of the publick the publick; but, as ſubjects of this kingdom, are intitled to have 
_ Fs read intereſt regarded by the Government, as far as the publick convenience 
and tenderneſs, as admit of it. And in this view there may be ſome room to conſider 
perſons who have unequal hardſhip to the publick creditors, by the loſs of a fourth p 
” ggſerved well of the annual income of their eſtates, implied in the ſucceſs of an attemy 
the publick. reduce their annuities to 3 per cent. And while the convenience to 
publick, to be obtained by ſuch. a reduction, is ſuppoſed to be the c 

diſcharge of the publick debts; the hardſhip appears greater from 

circumſtance, that what ſhall be thus annually deducted and taken f 

their income, will not go ſo far in anſwering this purpoſe, as two thirc 

the ſame yearly ſum any other way ſupplied, and for this general con 

ence, more equally levied upon the ſubjects of this kingdom: £322 

fer. annum, or thereabouts, raiſed at the general expence, and added to 

Sinking Fund of £1,000,000, being, as I have before obſerved, ſuffi 

on the above-made ſuppoſitions, to effect the total diſcharge of the pu 

.debts, as ſoon as the addition of £500,000 per annum deducted from 

intereſt of thole debts when reduced to 3 per cent. For it ſhould 

attended to, that though the gain or convenience to the publick 1s 1 

computed upon ſuch of our debts only as from time to time 3 

un 


2 
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"tied; and-as long as they remain ſo, yet fuppaſing the continvance The further re- 

general ſucceſs of this redüction of our intereff, the loſs/to-the publick neter of the 10- 

«dtors is from the time of ſuch zreduQtion to be computed on the whole lick debe would 

{ the annuities that ſhall: be reduced. If this, as ahardſhip on the pub- be 2 great hard- 

4 creditors, ſhould not be proper in this caſt to be conſidered ; it may hip on the pub. 

+ ſo, however, for the purpoſe of collecting what their ſentiments on this \& creditors, and 

air muſt ſome time or other be. The loſs and inconvenirnee to them by giſconrents . 

tis reduction will be ſo ſenſibly felt, that no miſrepreſentations can mongſt them, 

ſibly long miſlead them: the continuance of their ſubmiſſion to former 

wtements of their intereſt has been already accounted for, by the then 

ke alteration in our circumſtances for the better, making the purchaſer of 

wr reduced annuities a large amends in his greater ſecurity, and being con- 

ruient to the monied men in general in the frequency of opportunities of 

nptoving their eſtates with ſafety. But will the preſent happy ſituation of 

wr affairs admit of a further equal alteration in our circumſtances for the 

better, or that ſhall in the ſame proportion increaſe our ſecurity in advancing 

ey upon the publick credit? The former reductions of our annvities 

y have been recommended to the publick "creditors, as the only means 

tat could render the diſcharge” of our debts practicable to the Govern. 
ent; but, as far as they are intereſted in it, is not that end Tufficiently 

bained? or is the proſpect that the payment of the publick debts'may 

k thereby effected ſooner, by 4 years and a half in 28, than it wauld be 

aherwiſe, of conſequence enough to the proprietor of any ꝓart of them, 

pinduce him for that purpoſe only to part with for the future one fourth 

kt of the annual income of his eſtate? However the reduction of public 

ktereſt hitherto effected may have contributed to the ſecurity of the pro-— 

nietors, from the next reduction it is perhaps not unreaſonable to appre- 

end a contrary effect; and next to the great difficulty in the diſcharging 
our debts, the moſt reaſonable foundation of our apprehenſions may be,. 

v becoming, in the opinion of ſome perſons, a matter of too much indif- 

rence to the publick whether they are ever diſcharged or no. When the 
blick debts, by the further reduction of their intereſt, ſhall- fit ſo eaſy 

won us, as to require but dne moiety of the annual proviſion at firſt made 

kr the pay ment of it, and leave the other at the ſervice of the publick, 

e danger ſeems to me by no means inconſiderable, that it may ſoon after 

te determined to employ the annual income of the Sinking Fund in the 

vom of, and to eaſe the publick of ſome other taxes by which our ordinary 
pences are ſupplied; : and that it may be thought as reaſonable to reſt 

wntented with the recovery of half the annual income of the publick 

ind without any expence to us, as to redeem the whole of them with the 

wuble and expence of really diſcharging ſo conſiderable a debt. 


And if this reduction of intereſt be ſucceſsfully carried on, the loſs and And it would alſo 


a 8 be highly incon- 
nience aforeſaid cannot be confined to the proprietors of our debts ie 5 many 


LII | only, other perſons be- 
ſides the publick 
creditors. 


„„ „K„«c„ „„ „ % 
, . r 


442 The Principles of the Doctrine | 


Y „or to their property in the publick funds; for if it were ſo. 
Wen 44 the price of them, after ſuch a reduction, muſt be > : 
portion to it: it muſt therefore, if it ſucceeds, take place in the interef: ; 
all private loans, in the profits of all the different employments of « 

money, and by degrees muſt affect the profits of our commerce, and { 

itſelf throughout the kingdom: an effect, which when not produced b 

or attended with the increaſe of our wealth, the revival of commer; 
amongſt us, the ſucceſſion of general tranquillity to a dangerous or uf 
ſettled ſituation of our affairs, or other like inſtances of general proſperi 
I know not how to regard otherwiſe, than as an uncomfortable and gener 
inconvenience in a country where the perſonal eſtates are fo canſiderable 
here they are; which, if it ſhould be thought not material to attend to, a 
hardſhip or inconvenience merely to particular perſons, ſhould at leaſt p. 
us in mind of the oppoſition that muſt ſooner or later be expected among 
us to meaſures from which a great reduction of intereſt is apprehended, * 


An examination ainft this great and general inconvenience to the proprietors 
2 — CG from a lower intereſt, I would willingly A c 
12 3 publick or private advantage that may ariſe from it, beſides haſtening tt 
P - | g ne og 
would ariſe from payment of bur publick:debts. The chief, if not the only, advantag 
ſuch a reduction. this kind that T have met with by any perſons propoſed from a low 
intereſt, have been the increaſe of our foreign commerce, and the adyanc 
of the value of our lands and irredeemable annuities of any kind. 
nN IJUITEH 5 735. TUL 1 f 53 rITG 23 | 4. 213* $43 | | 
The increaſe of As to the firſt of theſe, ir muſt be admitted, that caſes may be p 
our foreign com- about the particular circumſtances of any country in which a lower rate « 
* intereſt would have a tendency to increaſe their commerce; as it might | 
an inducement to ſuch perſons who could no longer ſupport themſelves, « 
were not contented with the income of their eſtates at ſuch a lower rate « 
intereſt, to engage in trade; and as it might be the means of furniſhi 
others with money for the purpoſe of undertaking any particular branch « 
; trade, at ſuch intereſt and upon ſuch terms as the profit of ſuch a trac 
It is mou r would only anſwer. But all the advantage of this kind that in our circun 
aud redodion ſtances, and in the rome caſe, we have to expect, is to be collected on 
will be hurtful to by an inquiry into the preſent ſtate of our commerce; from whence,. if 
our foreign com- cannot be made to appear that there is at preſent any profitable branch « 
8 2 foreign commerce neglected by us, the profit of which will, over and abe 
ing ill conſequen- the hazard and other expences of adventuring, exactly bear 3. per ce 
con. intereſt far the money employed in it, but will not anſwer four;. 1 ſhe 
think we have more veaſon to apprehend ſome ill conſequences from 
ſudden reduction of intereſt amongſt us with relation te our foreign con 


merce, which are by no means inconſiderable: ſuch. as 
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The ral engaging unexperiences, perſons. ip, unprofitable adventures, 1d it} confe- 
heir Own and ad nation's prejudice, .;. } 235514 Matt! 19/997 q 907 nine 


4 
* 


TH ee oben 3 to Sit Beit 37S 01 om 
The increaling our adventures in the ſeveral. branches of .qur-preſeng 24 in 
amerce beyond the demand for our commodities, or the poſſibility af dene. 
ading them with advantage at foreign markets; and thereby renderi 
whole of our foreign commerce for the future leſs profitable; 
this means, | TR | | 


at preſent mn. Bay our foreign commerce, to remove with Ken en | 
ih and ſettle in other countries, from whence the commerce they are 

| xcquainted with may be carried on with more advanta An incons» 

gence which we have the greateſt reaſon to | nay againſt at this parti» 

ir juncture, when our neighbours in the different parts of Europe are 

generally attempting to rival us in our foreign commerce. 


And if amongſt, theſe conſequences of the ſudden reduction of our 4th ill conſe. 
ſt, the money of foreigners, which either our Government or private J<nce. 

ns amongſt us at preſent have the uſe of, (to whom moſt certainly a 

her rate of intereſt than they can have at home for it, muſt have been 

general inducement for their truſting it here) ſhould be called from us, 

| applicd to other uſes; a higher rate of intereſt than before may not 

de apprehended, but an abſolute impoſſibility of ſuppiying the 

nary demands of our commerce for ſome time at any rate at all, 


As to the proprietors of our lands and irredeemable annuities, I am Ot the increaſe 
ent to admit that they may reaſonably expect a higher price to be of the value of 
red for their eſtates, in ſome meaſure proportioned to, and regulated by, apy © 
beer rate of intereſt produced by, and in proportion to, any ſolid and * 2 0 
wonable cauſes for it. But I think it has been with truth obſerved by tion. 

Locke on this occaſion, that in this higher price of their eſtates, thoſe 


wrietors are only intereſted who have contracted, or want to contract, This is no real 


bu upon their eſtates; it being of no conſequence to the perſon who _ advan- 
- if rr ſells nor mortgages his eſtate, or intends to do ſo, what price he 
ach procure for it; and it being as plain, that the perſon who on this 


lion receives a higher price on the ſale of his eſtate, from thenceforth 
„ in the place of the monied man, poſſeſſed of a greater ſum of 
y indeed than he could have had before, but which will produce no 
er annual income, nor, generally ſpeaking, go farther in any proviſion 
ls intended for himſelf or family, nor in any other uſe that he can 
n to (except the diſcharge of ſuch debts as he may have contracted) 
leis ſum would have done when the rate of intereſt was higher, 
principal, if not the only, general advantage of a lower interelt 2 
L. II 2 e 
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the proprietors of land, is therefore ſo far as they have contracted 

which advantage to them, and to all other perſons who have * 
debts, is exactly balanced in the F 
inconvenience to their creditors. 


Such a reduction 


would likewiſe, 

probably, be at- 
tended with a di- 
minution of the 
general expences 
of the peapfe, 

and, conſequen- 

tially, of the pub- 
lick revenues ariſ- 
ing from taxes 

on the conſump- 
tion of commodi- 
ties. 


And it might be 
neceſſary to in- 
creaſe the land- 
tax to make good 
the deficiencies of 
theſe taxes. 


Jt might be of able, that we ſhould at leaſt for ſome time reſt contented with ſuch rc 


.great publick be- 
nefit to determine 
immediately, by 
an act of parlia- 
ment, the order in 
which thepublick 
debts ſhould be 
ſucceſſively diſ- 
charged by the 
application of the 
Sinking Fund, 


The Principles of the Dedtrine of _ 


publick accounts by an equal loſs 2 


1 will defire your attention, Sir, but to one conſequence more, wh 
1 think will naturally and neceſſarily follow a further reduRion of « 
intereſt, if it can by any means be effected, or for any length of tir 
prevail amongſt us, without the concurrence of what I have hitherto { 
poſed to be the natural and only reaſonable cauſes of it, via. a conſiderat 
diminution of our expenees, which the publick, as our affairs now ſtz 
and the proprietors of land in particular, ſeem to me not a little intere 
to prevent. A fourth part of the income and uſual profits of the perf 
eſtates in this kingdom, withdrawn and deducted frem the whole of « 
ordinary annual expence, muſt occaſion a very conſiderable diminution 
ic, when not ſupplied by the increaſe of thoſe perſonal eſtates, or « 
rowing wealth of our inhabitants, and muſt from thence occaſion a c 
iderable diminution in the price and conſumption of our commbodit 
And this I apprehend will be the ſooner and more ſenſibly felt, as 
intereſt of money and the profits of ' perſonal eſtates are more generally 
funds for, and ſupply the expence of, the inhabitants of this metrop 
of the kingdom, than of any other part ef it; and as a variation in 
faſhionable expences here is moſt hkely to ſpread itſelf, by the force of « 
example, throughout the other parts of this kingdom, where perhaps th 
may not be the ſame occaſion for it; from hence it deſerves well to 
conſidered, if the publick may not loſe as much, or more, in their 
nues ariſing from different commodities conſumed amongſt us, as may 
ſaved by the reduction of our intereſt; or # the proprietors of land 
not at 1aſt find themſelves obliged to furniſh from their own revenues 
ſupplies for the ſcrvice of the Government, which have been hithd 
furniſhed by our expences. And if it be poſſible that this diminutio 
our expences thould proceed further, in reducing the price of labour, 
from thence of our neceſſary proviſions and the produce of our | 
the proprietors of thoſe eſtates muſt in their turn ſuffer from the reduc 


wt their annual revenues. 


* 


From ſuch reflections as theſe, Sir, it has ſeemed to me not unrea 


tions of publick intereſt as have been hitherto made: from whence | 
been further induced to think, that it would be of conſiderable conv 
ence to the publick, if the application of the preſent Sinking F 
which ſtands now appropriated to the diſcharge of the publick debt 
general, were by act of parliament determined as to the courſe ande 


in which thoſe debts ſhould be for the future diſcharged by it. 7 
Me 
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gelures with regard to the publick debts may poſſibly have not been 
;checro propoſed, on account of that adyantage which che public may 
ne been ſuppoſed for the future to be in a condition to make in the 
further reduction of publick intereſt, while they reſerved to themſelves the 
greference of one creditor to another in the order of diſcharging them 
but | ſubmit it, how far this advantage would be prudently exchanged for 
te following conveniencies to the publick, from determining the order in 
zhich the Sinking Fund ſhould be applied in the diſcharge of our 
preſent debts, | | 3 
6 


EF 


* 


t more fully appropriated to the payment of the publick debts, and the 
'yplication of it to that purpoſe more effectually ſecured, by entitling 
eery\particular, creditor to expect the application of it in the order that 
all be ſo determined. | | 


Secondly, It will be of conſiderable uſe in fixing the credit of the 
publick funds, and the confidence of the proprietors on ſuch foundations, 


grounds for thoſe apprehenſions, which, on ſuch occaſions, are oblerved 
(ercatly to the diſadvantage of the Government) to prevail amongſt us, that 
the income of the Sinking Fund will be applied to ſome other purpoſes 
than the diſcharge of our debts; and by giving every particular creditor 
an opportunity of computing and fatisfying himſelf in the value of his 
intereſt in the publick funds, from the knowledge of that time when his 
principal will be punctually paid off. 


Thirdly, It will in a great meaſure prevent ſtock- jobbing, by removing 
the temptation to it from the great variations in the market- prices of our 
debts, from ſuch extravagant premiums paid for them in a time of peace, 


and ſuch diſcounts on the other hand allowed upon them, in a time of the 
wh general apprehenſion, as if they were regarded as debis almoſt 
elperate, 3:41 | 


Fourthly, It will lay a further foundation for a greater equality in the 
prices of our publick debts, by giving an opportunity to the proprietors 
to ſuit their own convenience in the purchaſe of ſuch part of thoſe debts 
4 are determined to be payable, as near the time as poſlible when they 
expect any occaſion for their money; and prevent in a great meaſure the 
neceſſities of the proprietors being brought to market, eſpecially in the 
manner in which, when any declenſion in the price of ſtocks is apprehended, 
it may be obſerved often to be done long before they have any real occa- 
lion tor their money, | LI nate aka, ; | 

| Fifthly, 


Firſt, The annual income of the Sinking Fund will, by this means, 


% if the income of them was conceived to be an irredeemable annuity; 


Advantages that 
would ariſe from 
ſuch a meaſure. 


s will ſupport them in any time ot publick difficulty, by removing all 


A recapitulation 
of the ſeveral pro- 

ſitions that have 
— advanced 
and recommend- 
ed in the courſe 
of this Eſſay. 
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Fifthly, It will tend to the increaſe of our credit, and the facilitati 
both of publick and private loans at the preſent, or us far as Is reaſangy 
to wiſh for it, at a lower rate of intereſt, by capacitating fuch of the 
ditors, whoſe debts ſhall be in a leſs remote order of payment, to lend ©, 
ſuch ſums as they may have by them reſerved for diſtant vſes; in exrea. 
tion of being ſupplied for ſuch diſtant occaſions by the payment of the 
ſhare in the publick debts in the order and at the time appotared for it. 


And laſtly, ſuch a determination of the order in which the Sinkin, 
Fund ſhould be applied in the diſcharge of our publick debts, and thy 
notice the creditors would thereby have when they ſhould be paid of 
would give them an opportunity of looking out for, and providing, t 
moſt apt and convenient employment for their money againſt the time « 
receiving itz a convenience to the creditors themſelves, which, as t 
publick is always intereſted in the innocent improvement of our e 
may, I think, be eſteemed a general advantage. 


iT 6 


I ſhall conclude, by putting ther what I have been endeavouring 
to repreſent about the reduction of our publick intereſt, viz. That the 
general and uſual rate of intereſt in every —_— is determined by the 
proportion that the ordinary neceſſities or demands for money. amongſt t 
inhabitants bear to their capacity and diſpoſition to ſupply them; That an 
other rate of intereſt produced without a variation in the proportion afore 
ſaid, or a foundation laid for it, is not likely to continue; That we ſeen 
here to have had the effect of the late happy alteration in our publick 
circumſtances, in ſuch reductions of our intereſt as have been made al- 
ready; That the proſpects of a ſtill further reduction of publick intereſt 
are a continued encouragement to adventures, which, though they may be 
made to contribute to the producing ſuch a reduction for a time, are not to 
be depended on for the ſupport of it; That theſe adventures are them- 
ſelves at all times a general inconvenience, and particularly prejudicial to 
the publick on the approach of troubles. I have likewiſe endeavoured to 
repreſent, that the further reduction of publick intereſt is neither equally 
neceſſary, nor of equal advantage to the publick, as either of thoſe that 
have been already made; nor does it want to be explained, that the ſame 
addition to the Sinking Fund, to be now made by the next reduction of 
the . intereſt below 4 per cent. will diminiſh. the remaining income 
of the creditors in a greater proportion than thoſe before made, and be a 

reater inconvenience to them, I have recommended it to be conſidered, 
ow far a reduction beginning with the publick intereſt muſt, if it ſucceeds, 
neceſſarily ſpread itſelt, and affect the reſt of our perſonal eſtates; and from 
thence the oppoſition that meaſures for reducing intereſt will ſome time 
meet with, where ſome real alteration in our circumſtances does not perſuade 
to it. I have propoſed it to be inquired, if there be any other general 
advantage to be obtained by a lower rate of intereſt amongſt us, than r 
regar 
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d to our publick debts only. And from fuch conſiderations, would 
Init it, if it might nat be convenient, that not only our meaſures for 
her reducing intereſt, but our expectations of it were at leaſt for ſome 
+ ſuſpended ; till after the regular application of the Sinking Fund now 
wided for a few years, and the intermiſſion of ſuch extraordinary adven- 
is aforeſaid in our publick ſtocks, we might with more certainty col- 
+ phat lower Of intereſt our real circumſtances will admit of. 


ln what little I have ſaid about the conſequences of a lower intereſt on 
commerce and expences, I have referred myſelf, Sir, to ſentiments in 
< I have had the honour to agree with you, and muſt not pretend to 
made out any thing to general ſatisfaction: if I bad attempted to do fo, 
would have been carried too far beyond the deſign. of this eſſay; and 
ud have been obliged to examine ſome prevailing opinions on this ſub- 
+ which ſeem to me ſo far from being reaſonable or true, that I have 
times thought that part of them which the private intereſt of particular 
ans have not introduced amongſt us, to have been taken up merely on 
want of their reſemblance to paradoxes,. and for that reaſon affording the 
teſt amuſement in converſation. 


vould not have it, from any thing I have ſaid, inferred; that I am in 
zeral againſt any expedient for the much ſpeedier diſcharge of our preſent 
in; I ſhould be glad if any reaſonable method for this purpoſe could be 
weht of; nor would any new burthen, or variation in the preſent burthen, 
he ſubjects of this kingdom, implied in any propoſals for this purpoſe,. 
nh me an objection to them, if the means were but found out of pro- 
boning ſuch a new burthen, either to the property or expences of our 
wbitants, in ſuch a manner as would be generally ſubmitted and 00s 
;and that ſuch an expedient were found out, I-wiſh-for this general rea- 
that whatever in publick affairs is thought of great and general im- 
ance to be done at all, ſhould be done, if. poſſible, as ſoon as it appears 
e ſo; that the moſt eligible methods for effecting it are ſuch-as may be 
ned on, and finiſhed. under the direction of the tame s who were 
engaged in them; and that the ſucceſs of ſuch meaſures ſhould be as 
« 25 poſſible hazarded by the different ſentiments of their ſucceſſors. But 
conſideration will not go far in recommending the further increaſe of the 
ing Fund, by reducing the intereſt of the publick debts; which, upon 
uppoſitions an which my, calculations have been made, would not, if the 
ng Fund were increaſed by. reducing their intereſt to 2 per cent. be paid 
a lels than 20 years and a half, or thereabouts; if to 1 per cent. in leſs 
13 years and 4 months; or if the creditors would be ſatisfied without 
atereſt at all till che payment of their principal, in leſs than ſixteen 
and eight months. 


1 SER, ht. 145 
td of Sir Nathaniel Gould's Eſſay on the Publick Debts of this Kingdom.) 


the payment of the intereſt of the prodigious ſum of money to which t 


ninjuſtice (as, I muſt confeſs, it has always appeared to me to be, anc 
Sir Nathaniel Gould in the paſſages above referred to, in pages 420, 4 


Article CCLXV. In the foregoing excellent pamphlet of Sir Nathanig 
Gould, pages 420 and 421, the judicious author, having occaſion to mal 
mention of the land-tax, takes notice of the hardfhip arifing from 
inequality; but adds that, in his opinion, there was no great occaſion 
dwell upon that circumſtance, becauſe there was then a proſpect that, 
the operation of the Sinking Fund, the national debt would be what 
diſcharged in the courſe of a moderate number of years, after which | 
adviſes, and likewiſe ſuppoſes, that the taxes which had been beſc 
appropriated to the payment of the ſaid debt, would be employed in d 
fraying the ordinary expences of Government, fo as to make the ann; 
grants of the land- tax and małt-· tax become no longer neceſſary, But nc 
(in April, x782,) that pleaſing proſpect is at an end, and, inſtead of 
there is reaſon to apprehend, that it will be neceſſary, not only to contin 
the land- tax upon its preſent footing of four ſhillings in the pound, or 
raiſe by it the ſum of two millions of pounds, ſterling, per amum, for 
great number of years to come, (perhaps, for a hundred years,) but 
to increaſe the ſaid tax to double its preſent quantity, or to raiſe by it t 
ſum of four millions of pounds, ſterling, per annum, in order to make pr 


national debt will, probably, have increaſed before the bleſſing of a gene 
peace ſhall be compleatly reſtored to us; more eſpecially, if 
miniſters of ſtate ſhould reſolve to apply a million, or twelve hund 
thouſand, pounds a year out of the Sinking Fund to the gradual diminut 
of the capital of the ſaid debt in the manner that has been above 
mended. The land- tax muſt, therefore, in our preſent unfortunate circy 
ſtances, be conſidered as a permanent part of the publick revenue; 
conſequently the very great inequality with which it is aſſeſſed on the 
habitants of different counties in the kingdom, and even on thoſe 
diffcrent dittti&ts of the ſame county, is an object well worthy the atten 
of the Legiſlature; and, if it be really a grievance and a meaſure of gr 


ſeems to have conſidered it,) it is highly fit to be ſpeedily corrected 
redreſſed. I therefore hope 1 ſhall be excuſed, if, before I return 
this political digrefſion concerning the Sinking Fund and the national de 
to the Doctrine of Life-annuities, (which is the proper ſubject of | 
book,) I lay before the reader ſome reflections on this ſubject of the ineq 
lity of the land- tax, and on the expediency of aſſeſſing it for the future 
more equal manner, which were firſt drawn up and publiſhed in the Pub 
Advertiſer in the month of January, 1780, together with a propoſal tom 
the intereſt of all future ſums of money that ſhould be borrowed 9 
publick, liable to pay land-tax in the ſame proportion with the rents of | 
to the end that all the ſubjects of the Crown, thoſe who are pole 
T 


1 


LIF E- ANNUITIESò. 


bote, and be ſeen and known to contribute, in the ſame degree, in pro- 
grion to their reſpective annual incomes, to the /publick«.expences which 
he exigencies of the ſtate make neceſſary. Theſe reflections ate as 
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hs the expediency of an EQUAL ASSESSMENT of the LAND- 
TAX, and of making the annual intereſt of all new publick loans of 
ang ſubjed to the ſame tax, 77 


7 


CCCLXVI. It ſeems to be an indiſputable maxim, founded both 
n equity and good policy, that, when taxes are neceſſary to the exigencies 
i the ſtate, perſons poſſeſſed of equal incomes ſhould contribute equally 
wude them. And, whenever this maxim is departed from, even though 
& ground of ſuch departure may be juſt by virtue of ſome original com- 
x4 in favour of the perſons who pay leſs than their ſhare of the publick 
wes, it is ſure to create ſome jealouſy and uneaſineſs in the other members 
e the ſtate, and thereby to render the property ſo exempted ſomewhat leſs 
teure than it otherwiſe would be. tis! | | 


We have, indeed, in our government, two ſtriking inſtances of a de- 
mure from this prudent and equitable maxim, which are frequently the 
bbje&ts of very great complaints: I mean, the ſhamefully unequal aſſeſſment 
i the land- tax on the lands and houſes of the kingdom, and the total 
aemption of all the intereſt of the publick funds from that and every other 
u. By the unequal aſſeſſment of the land-tax, ſome people pay more 
un four ſhillings in the pound upon the rents of their lands, while others 
only eight-pence or nine-pence, or in ſome places, (as the two northern 
wunties and the new buildings at Marybone) not more than four-pence 
pon theirs. And this is done by acts of parliament renewed every year, 
ud not by any permanent and original act of parliament that could be 
wnlidered as a plighting of the national faith to the purchaſers of land, 
but their lands ſhould always be taxed according to the rule of aſſeſſment 
lien obſerved, On the contrary, the perſons who have bern lightly taxed 
ve always feared, and thoſe who have been heavily taxed have always 
oped, that the Parliament would, one day or other, have a ſufficient 
dend to juſtice to correct this groſs inequality, and to impoſe the land- tax 
Kcording to a new and equal aſſeſſment; or rather, indeed, according to 
b&r1ain proportion of the rents received by every man; or, if the land is 
en the owner's hands, of the rents which were received for it when it 
laſt lett, or which it might eaſily be lett for, in the judgment of the 
mmſione:s of the land- tax; as is done, if I miftake not, in the cafe of 

M m m the 


gona] property as well as thoſe who have landed eſtates, may both con- 


Of the very un- 
equal aſſeſſment 
of the land · tax. 
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the late houſe- tax. And they all have hoped, at times, (though now 

believe, that hope is at an ox. that the land- tax would: be reduced to tu C 
millings in the pound, and ſometimes even that it would 'be! intirely tak gf 4 
off, or (to ſpeak more correctly) permitted to expire without bei o th 
impoſed; as I am fully perſuaded it might have been, if Pridens Arte 


ſe would h 


of its continuance, he replied with ſome quickneſs, Unjuſt! yes, it woulk 
fri juſtice woul 


This firſt deviation, therefore, ſrom the rule of equal taxation in out 
government ought, as I conceive, to be corrected in the next land-tax 20 


which ſhall be paſſed, there being no valid nor juſt objection to be made 
to ſuch correction, | | 
CCCLXVII. Bu 
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CCCUX VII, But the caſe is different with reſpect to the other inſtance Of the exemption 
a deviation from the ſame rule, to wit, the exemption» of the intereſt 1 ; 
{the publick debts from the land-tax and all other taxes. For this payment of taxes, 
creſt cannot be made ſubject to the land- tax without a direct breach of 
t national faith to the Proprietors of it, there being expreſs clauſes in the 
eral acts of parliament by which the loans that conſtitute theſe debts | 
pre been eſtabliſhed, which provide that the ſeveral anouitics granted to The ground of it, 
te perſons who have advanced their money to the Government, ſhall be 
4 from all taxes, charges, and impaſitions whatſoever.* And the money ſo 
granced to Government has bęen advanced at a lower rate of. intereſt in 
moſequence of theſe elauſes, And moch of it, I believe, has been lent to 
Gorernment in the war of 1741, at the; moderate intereſt of about four 
xr cent, which, if it had been left ſuhject to the land · tax (as all other 
xerſonal eſtate is, according to the ſtrict letter of the land · tax acts, though, 

mm the difficulty of coming at it, the tax is ſeldom actually paid upon it;) 
wald not have been obtained for leſs than five per cent. The owners of 
tis debt may, therefore, be ſaid to have paid the land · tax upon it in the 
ery act of lending it on the terms prophſed to them; ſince, in conſider - 

on of their exemption from that and other taxes, they conſented to take 
bur, inſtead of five, per cent. for their money. Nevertheleſs, in proceſs The ſaid exemp. 
{ time, theſe original compacts grow to be in a manner forgot by the n 15 ocious to 
pnerality of 9 who are apt to conſider this exemption of the 4 — 
bcx-holders from; paying the land- tax, as an unjuſt. diſtinction in their ens the ſecurity of 
nor: and the Jand-holders, in general ate apt do hold this language, the ſaid funds, 
wily, perhaps, from ignorance of the aforeſaid original clauſe of exemp- 
wn, and partly from the bias of ;ſelf-intereſt, which makes them wiſh to 
r the ſtock- hoſders bear a ſhare of the burthen K e labour under, 
tether they have, or have not, been ſo exempted, I have known men 
very good underſtandings and education talk in this manner, and, when 
ey have been told of the ſaid. clauſe of exemption in the ſeveral acts of par- 
ment for borrowing the ſaid money, either refuſe to believe that there was 

N a Clauſe, or, if convinced of the, exiſtence of it, deny its efficacy and 
dity, in point of juſtice and good policy, to entide thę ſtock-holders to 
c exempted. This opinion and inclination in the land- ners of the king · 
am, and perhaps in other claſſes of men that are not themſelves; ſtock- 
vers, certainly contributes to make the publick funds lels fecure than 
7 would be, if they had not been ſo -exempted in their firſt eſtabliſh- 

=. te | ; STE Uh 45 3 $4,528 hae 2 


4 \ - - * 
x ' ; L4 . 51 * 


' Thus, for example, in the ſtatute of the 214 of George the Second, chap. ii, 
* 15, it is enacted, „ That all the ſeveral, and reſpective annuities, payable in 
ce of this act, after the rate of four pounds per centum per annum, on all and 
the principal ſums for which the ſame are pa; able, hall be free from all taxes, 


de and inpgftisns whatſoever,” 
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ment, but had been left liable (like all other property, both real and 
anal,) to pay their proportion of the land- tax; for then, as both the af, 
would conſtantly and viſibly! have contributed at the fame time to: 

relief of the exigencies of the ſtate, the land- holde s would have had not 

tence to grudge the ſtock- holders che enjoyment of the intereſt of their 
| ney; which would, in every view, have Been as much their rightfal prope 


as the rents of freehold land are the property of their reſpective owners. 
0 "ths Sod FE „en 4 Fa. 4 1{ 41 : | VOTES t+4 1 | 


It would tend to This diminution of the - ſecurity - of the publick funds, ariſmg f 
the fecurity of ®* their being thus exempted from taxes, 1 to me to be . 
Fe proprietors of Of fo much importance, (as their ſecurity evidently depends, in a 0 
them would con- ſiderable degree, on the opinion the nation at large / entertains of x 
ſent to r juſtice of r them) that 'I ſhould be ready, with reſpect to 
. land. little property in them, to give up my right to the faid-exemprion, : 
tar. make it liable to pay the land- tax at that which may be ſuppoſed to bet 
medium rate at which it is levied upon the lands of the kingdom, whic 
have heard people eſtimate at about eighteen pence in the pound, or, 
moſt, two ſhillings, when the land- tax is called four ſhillings in the pou 
or (to ſpeak more correctly) when the ſum raiſed by the land- tax in En 
land and Wales, (excluſive of Scotland) is about two millions: for it 
ſuppoſed that an equal aſſeſſment of the land- tax in England and Wales 
eighteen- pence or two ſhillings in the pound, would raiſe the ſaid ſum 
two millions. This, therefore, would be the rate at which property in 
publick funds ought to be charged to the land- tax, if it could, conſiſten 
with juſtice and the preſervation of the national faith, be charged to it at ; 
And at this rate, I ſay, I would freely conſent to have my property the 
charged, notwithſtanding my aforeſaid right to an exemption, if all the ot 
proprietors of ſtock, or a majority of them, were willing to do the fam 
and this, not fo much from a motive of publick ſpirit (though I hope th 
motive is not without its influence) as from a' defire of rendering 
remaining part of the intereſt due to me, the eighteen ſhillings and 
pence in the pound, more ſecure: for then nothing but the moſt ſhameie 
and bare-faced injuſtice could ever prompt any land-holder to wiſh tor, 
encourage, any attempt to get rid of the publick debt by any other metic 
But this is hardly than that of fairly paying it off. But ſuch a general conſent of the ſtoc 
to be capected. holders to let their ſtock be made liable to pay the land-tax, is what we 
hardly expect to ſee; more eſpecially as many of them are -foreigne 
reſident in Holland and Switzerland, who will probably conceive thet 
ſclvyes to be no way obliged to pay taxes for the ſupport of our goverame 
Nor 2 go And to ſubject their ſtock to the land- tax by act of parliament, witho 
ety their conſent, or even with the conſent of ſome, but not all of thc 
juſtice, without would undoubtedly be a breach of the national faith, and an act of ban 
their conſent, ruptcy, pro tanto. With reſpect, therefore, to the immenſe publick cel 


already ſubſiſting, I do not expect, or wiſh, to ſee any endeavours . 
| public 
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authority to carry this meaſure, of making it liable to the land- tas, But it would be a 
exccution. But with: teſpect to the loans of the preſent year, 1980, *&fv! meaſure in 


the government, 


and pg 
Ie claf 
\ td x 
nor 
heir 


bould like to ſee it tried. It would certainly have the good effect of tereſt of all jirure 
lng the ſecurity ' of the money ſo lent, for the reaſon already ſug - Publick loans of 
: and it would be no immediate diminution of the intereſt received mne 1 n 
{enjoyed for the ſaid money ; becauſe! the intereſt which Would be given 5 
Government for the money, when liable to this tax, would be propor- 

mably greater than if lent under a clauſe of exemption.” And yet Govern- 

x ould be no loſer by it, fince it would receive: back, in the ſnape f 

u on the ſaid intereſt, the additional intereſt it would be obliged to give 

this account. This, it may be ſaid, is mere trifling/and doing nothing, 

you give with one hand what you take back with the other. But the 

mge reſulting from it is this: the land- holder, and the ſtock-holder, 

jk ſtock is originally made liable to this tax, will ever after run the 

x fortune, and experience the fame” inereaſe or diminution of their 

hettive incomes, as the affairs of the ſtate are proſperous or unfortunate. 

contrary to all preſent appearance, the land-tax- ſhould ever again be 

$ than four ſhillings in the pound, the ſtock- holder upon this new eſta- 

ment would enjoy a proportional diminution of the tax upon his pro- 

m: and, on the other hand,; if it ſhould become neceſſary, in the courſe: 

this moſt ruinous and unhappy war, to make the Jand-tax double or 

de of what it now is, (Which ſeems to be a much more likely event 

n the former) the ſtock-holder will pay a double or treble tax às well as 

owner of land, and viſibly bear his proportion of the common burthen, 

I thereby eſcape the dangerous envy of being conſidered: as a kind of 

gner, or neutral perſon unconcerned in the welfare or calamities of 

country. | Wy N qo 


An ingenious and publick-ſpirited writer of ſome letters that have 
peared in the Whitehall Evening Poſt, dated from Windſor, and whicti 
e been lately collected and publiſhed in a' pamphlet printed for Dodſley, 
E recommended a meaſure at this Kind,” with reſpect to the publick debt 
tady exiſting, and has given very powerful reaſons in ſupport of it, 
ch, tor ther with the many other important particulars contained in 
le letters, are well worth the moſt ſerious attention of the publick. 
* as ſuch a ſtep would be attended with conſiderable difficulties,” I can-- 
out doubt whether it be, upon the whole, adviſeable. oy 


But the meaſure which 1 have here ventured to recommend, and which 
 Cnly to the ſtock hereafter to be created, would be attended with 
lame advantages, as far as it went, and would not be liable to any of. 
lame objections. 


And, 


of the following years, (if more ſuch ate to be expected.) I muſt ow] to make the in- 
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Jt would, pro- 
bably, be expe- 
dient to admit the 
owners of ſuch 
ſlock in the pub- 
lick funds as 
ſhould be made 
liable to pay tae 
land-tax, to a 
right of voting ſor 
members of par- 
lament, 


- 
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And, perhaps, if this meaſure were adopted, either with reſpe& to 
intereſt, of future loans of money, or to that of the money already d 
the publick creditors, it might be adviſeable at the ſame time to admit 
ſtock-holders who would thus become contributors to the land. tax, 
right of voting for members of the Houſe of Commons, by whom the 
tax is granted. Every proprietor of ſuch ſtock, who was of the male 
and a native of Great Britain, or Ireland, or any of the Britiſh domin; 
and had been in poſſeſſion. of an annuity of 10 pounds a year, ſtandi 
his own name, in any of the publick funds for more than a whole year, 
had reſided for more than a year together in any particular county in 
land, Wales, or Scotland, might, as I imagine, without any inconvenie 
be permitted to vote at the election of the knights of the ſhire, or 
miſſioners of the ſhire, in which he had ſo reſided, Perhaps the off: 
ſuch a privilege might induce ſome of the preſent proprietors of the pub 
funds to conſent that the intereſt of their ſhares of the national debt ſhi 
for the future be made liable to the land-tax : more elpecially, if they 
apprehend themſelves to be under a kind of neceſſity (from the enor 
of the preſent load upon the publick revenue,) of making ſome ſacr 
of this nature, or of giving up a part of their annual income, ariſing fi 
the funds, in order to ar Bat the remainder; which the Earl of Stair 
his very able and moſt intereſting pamphlet on the State of the Pub 
Revenue, publiſhed about January, 1782, and intitled, Fas, and Ct 
quences, &c, poſitively declares it will be abſolutely neceſſary that 
mould do. 


When the ſtock-holders ſhould have thus become liable to the land- 
and, in conſideration of their thereby contributing, like the owners of 
to the common burthens of the nation, ſhould have been admitted 
ſhare in the election of the national repreſentative, the ſecurity of t 
property in the publick funds would be rendered as compleat as any 4 
or publick regulations, can make it: though they would ſtill have re 
to wiſh, at leaſt as heartily as any other clais of men in the kingdom, 
the bleſſing of peace may ſpeedily be reſtored to us, and that then 
Government may adopt ſuch meaſures of vigour for increaſing the pub 
revenue, and ſuch meaſures of œconomy in the management of it, as 1 
enable them gradually to diſcharge ſome part of this enormous debt, 
thereby render the payment of the remainder of it leſs pregarious, 


' 


[End of the refefions on the Land- tax and the Intereſt of the National Dt 
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ccLXVIII. I now return from theſe political digreſſions to the 
ine of Life-Annuities, which is the proper ſubject of this treatiſe. 
And, as I have gone through every thing that has appeared to be 
ſary to the illuſtration, of the docttine of annuities for ſingle lives, 1 
oo proceed to ſubjoin the like ſhort and convenient expreſſions for 
nlues of annuities dependent on more than one life as were given 
ke, in Art. 86 et ſeq; for the values of annuities depending on a: 
1 life. | | | | l f 


rt expreſſion of the value of an” annuity of one pound per annum 
ſr a given number of years, depending on the joint continuance of 
wo lives of given ages, according to a given table of the probabilities 
le duration - of human life, and 4 given rate of the intereſt of 


neh. | 


(CCLXIX. Let e be, as before, the ſum of one pound together 
ts intereſt for one year according to the given rate of intereſt, 
let N be the number of years in the age of the younger of the two 
ns on the joint continuance of whoſe lives the annuity is to depend; 
Vs the number of years in the age of the older of the ſaid perſons; 
E the greateſt number of years through which it is ſuppoſed to be 
ble for human life to be extended, according to the table of the pro- 
es of the duration of human life adopted for the calculation; which 
r is in Monſieur de Parcieux's table 94 years. Let » be any 


ker of years not greater than E - |N +a, or E—N—a, or than the 
ell number of years during which it is poſſible that the older of the 
hes may be prolonged. And let the annuity of one pound per annum 
anted for the term of # years, provided both the ſaid perſons of the 
of M years and N-+@ years ſhall fo long live, but otherwiſe' to ceaſe 
| the death of either of them. Let P be the number of perſons 
ented in Monſieur de Parcieux's table of the probabilities of the 
won of human life, (or in ſuch other table of thoſe probabilities as is 
git proper by the calculator to be adopted as the ground of his calcu- 
as being all living together at the ſaid age of N years; and P* 
amber of perſons repreſented in the ſaid table to be living at the age 
years; and P** the number living at the age of N+2 years; 
"''' the number living at the age of N 3 years; and Piu, Py, 
u, Po, Pix, Px, &c. the numbers living at the ſeveral follow- 
des of N+ 4 years, N45 years, N+6 years, N+7 Ws: 


N +a 6 years, N+aÞ+ 7 years, 
Na + lo years, &c. reſpectively. 


— 


Then will the preſent value of an annuity of one pound a year, to 
enjoyed during the ſpace of # years, in caſe both the ſaid lives, of the ape 
N years and * ＋à years, ſhall ſo long continue, be equal to the expregi 


£ . . Prix” . | Pax 

1 X the ſeries u + "Pa xr. T Pg Xe? P 
Pv x 9v Pri x 901 |, Pvn x u , 

＋ Pr T PD F 


Pn x 9n 


4 
terms, or to the term 555755" ot equal to the expreſſion FG 


P* x 8" F * aii Piv x4 


— ſ — 


the ſeries - 7 | 77 


4 ES Pvi x 9v1 5 Pon x Noun 


1 175 


terms, or to the term 22 WV This is evident from Problem | 


yu 
and its ſecond Corollary, Art. xL1y, XIV, XLV1, and XLVv111, pages 


43, 44, 45» 46, 47. 48. 


The expreſſion of CCCLKX. If „ years is the greateſt number of years through v 


the value of an jt is poſſible (according to the table of the probabilities of the duration 
annuity of one human life adopted in the calculation,) for the older of the two given li 


the 9 or the life of the age of N A years, to be extended, or, in other wc 
{i — 


continuance of 


two lives of given if * is equal to E—N—a, the ſaid expreſſion P9 X the ſeries 7 cor 
Ages. : Pp | 
r „ Piv x A Pr x 
+ . 2 + Ws p3 5s P 7 n 


H 
[ 
©) 

* 


| VII VII | | . M, 
+ — ＋ 2 . + &c, continued to » terms, 0 a 


LI F E- A N NUI T1E S. a wr. 


of Pn * . "7 +4 : 7 - T * 152 7 44 ** PE—N—a x E — 
: ge term =_ (which term will in this caſe be = 2 a 
ly] 
e 


% - 


page 
be the value of an annuity of one pound per annum for the whole 
ant continuance of the two given lives of MN years and N +8 years: 


not duration of human life, the faid expreſſion will be leſs than the 

of an annuity of one pound per annum for the whole joint conti- 
mnce of the two given lives of the ages of N years and N-+ years, 
ad will be the value of an immediate, but imperfect, life-annuity of one 
gund per annum during » years of the joint continuance of the lives of 
ww perions of the ſaid ages. This is evident from Art. xLVIII, XLIX, Lt, 


oe: 48, 495 50, 515 525 53. | - | 


h :xample of the computation of the value of an immediate and com- 
pleat life-annuity of one pound per annum for the whole joint con- 
tinuance of the lives of two perſons given ages, by means of the 


firegoing expreſſion. | 


CCCLXXI. Let it be required to find the value of an annuity of 
x pound per annum for the whole joint continuance of the lives of two 
ons of the ages af 75 years and 80 years, according to Monſieur de 
wrcicux's table of the probabiliries of the duration of human life, and 
pon a ſuppoſition that the intereſt of money is 3 per cent. | 


Here y, or the number of years through which the annuity is to continue, 
i cale both the lives (of which the older is of the age of fourſcore years, ) 
ul laſt ſo long, is the greateſt poſſible number of years through which, 
wording ro Monſieur de Parcieux's table, a life of fourſcore years of age 
n be extended, that is, (94 — $0 years, or) 14 years. Therefore the ſeries 


— — — 


” ; $* 440 3 FLY, * 


17 


r WF 5 
dontinued to 14 terms; which terms may be computed as follows. 


Here P is = 211, P* = 192, PMR Iz PP 454, Rr 
DF - Pri. = $6, Priu. 3:96, - ih'x = 
4 Px = 48, Px} = 38, Pxu = 29, Pxiuir = 22, and Pxrv = 16; 
Nis = 118, 9' = 101,.Q'*" = 85, Q''' = 71, A = 59, 

Nna Ov = 48, 


ut, if u is leſs than the ſaid complement of N＋à years to E, or to the 


LEG P32 42 | 488 3:9 X a4, iv „ iv ; Py x 9v . 


Regs | Provix yer ＋ &c. in the foregoing expreſſion muſt | 


N — 
- — —— — — — — 


— - 
- 
—— —— —_— —— — 


ho 48 x 11 * . 7440 ＋ 38x 7 x . 226 T. 29 x. 4 x 701 
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a4 ata a * = 29, nn = 22, Az = 16, gs 
11, xt = 7, Qzn = 4, Ozm = 2, and YQziw = 1, And y is 


1 38 1 
1.03, and N „ and * = 9425, Fi 
I I I 
= 8884, = = 8626, = = 8374, 75 = 8130, 
1 7664, Ws = 47440, 3 = 7224, = = 


9 7 pe 


6809, and . = 6611. Therefore the expreſſion —— 
| + ER 4. Pur x Quo 


— 


12 ** 
Pi x Ov1 —, * | _ x VII Pix 
eee 
Px „ Ox 8 * . Pxil x Oxi | Pxili xö Ou 
. + (x So J 7588 
| Va 
+ py x 07 will be equal to — x the ſeri 
OY 211x118 


192 x 104 X . 9708 ＋ 173 x 85 x .9425 T 154 X 71 x 91; 
＋ 136 x 39 x .8884 ＋ 118 x 48 x .8626 ＋T 101 x 38 x 8 
＋ 85 x 29 x .8130 ＋ 71 x 22 x 7894 ＋ 59 x 16 x .66 


£ 


＋ 22x 2 x 6809 + 16 x 1 x . 6611 = X the ſene 
24,898 
19,392 X 9708 + 14,705 X 9425 T 10,934 * 915 
— 8024 Xx .8884 ＋ 5664 X 8626 + 
＋ 2465 X 8130 ＋ 1562 X 7894 + 
＋ 528 'X % 7/7 266 X 7284. ++ 
+44 * 68609 + 36 "X76 = SIE 


18,825.7536 ＋ 13,859.4625 ＋ 10,005.7034 ＋ 7288-433 
+ 4.885.7664 E 3213-9412 | 2004:0450 T 123304 
+ 723.4816 + 392.8320 + 192.1584 + 91:35 
| ＋ 29.959 


— _—— — —. — 
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l 

24,898 = 

(746.5905 = £1 Xx 2.5201 = {2.5201, Therefore the value of an 
24,09 | | | 

pnuity of one pound a year for the whole joint continuance of two lives 


i the ages of 75 years and 80 years, when the intereſt of money is 3 
per cent. is £2-5201, or 2/. 10s. 5d. QE]. 


L 29.9596 + 10.5776 =. * 62,746. 508 5 = t x 


Note. This value 2.5201 exceeds the value found for the ſame annuity 
1 Art. XLIX, to wit, £2.5197, by £.0004. But this very ſmall difference 
(which begins only in the fourth and laſt place of decimal fractions,) is 
nder to be conſidered as a proof of the agreement of the two calculations 
th each other than of an error in either of them, and probably has 
ſen from the different order in which the arithmetical operations have 
been performed in them, the terms of the ſeries having been ſeparately 
fvided by 24898 in Art, xLix, and the ſeveral quotients thence ariſing 
wded together into one ſum, whereas in this latter calculation the ſame 
ems have been all added together into one ſum without ſuch diviſion, and 
ca the ſaid ſum has been divided by 24898. 


example of the computation of the value of an immediate, but im- 
fer ſecl, life-annuity, depending on the joint continuance of the lives of 
two perſons of given ages, by means of the ſame expreſſion. | 


CCCLXXII. Let it be required to find the value of an annuity of 
ne pound per annum for the firſt five years of the joint continuance of the 
ves of two perſons of the ages of 75 years and 80 years, according to 
de lame table of the probabilities of the duration of human life, and the 
ne rate of intereſt, as in the laſt example. 1 


For this purpoſe we need only take the firſt five terms of the foregoing 
| P * 2 . 27 1 1 } Div XX Nv 
ries — a 


2 17 
EE ES 
&, and multiply their ſum into the fraction 8 8 FE and the 
dauct will be the value of the propoſed annuity. Theſe terms are 
* X 101 X 9708 ＋ 173 * 85 X 9425 ＋ 154X711 X 9131 
136 X 59 X 8884 ＋ 118 X 48 X 8626; which are equal to 


Nan 2 19392 


upon the joint continuance of whoſe lives the annuity is to depend; al 
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19392 X .9708 ＋ 14,505 & .9425 T 10,934 X 9151 ＋ 801 
X . 8884 + 5664 X 8626 = 18,825.7536 ＋ 13,859.46, 
＋ 10,005.7034 Kr 7, 288.4336 FT 4,885.7664 "= 54.865.119 


£ L 
which being multiplied into the fraction . 
4 8 P P'x 9? 211x118) * 
— X — ———— — — X 8 4 _ * 
24,898? e 1 Gl Lads C253 105 


Therefore the value of an annuity of one pound. per annum for the firl 6 
years of the joint continuance of the lives of two perſons of. the ages « 


75 years and 80 years, according to the foregoing ſuppoſitions concernin 


the duration of human life and the intereſt of money, is {2.203 
or 201, 45; cd. . QE. 


CCCLXXIII. And, if the annuity to be purchaſed is a remote on 
or 1s to be paid at the diſtance of more than one year, a ſhort expreſi 
of its value, ſimilar to the foregoing expreſſions, may be found as follows, 


tert and general expreſſion of the value of a remote annuity of 
pound per annum for a given number of years, depending en the ju 
continuance of two lives of given ages, when the rate of the intert 
of money is alſo given. 5 
Let r be, as before, the value of one pound together with its inte 
for a year at the given rate of the intereſt of money. And let m be tl 
number of years at the end of which the annuity is to commence, ſo th 
the firſt payment of it ſhall be made at the end of m years. And | 
N he the number of years in the age of the younger of the two pen 


let N be the number of years in the age of the older of the 
perſons; at the time of purchaſing the ſaid annuity. And let E be, 
before, the whole number of years through which it is poſſible, accord, 
to the table of probabilities adopted in the calculation, for human life 
be extended; which in Monſieur de Parcieux's table is 94 years. Tt 
will Nj-a+m be the number of years in the age of the older of i 
ſaid two perſons at the time of the commencement of the ſaid annul 
and N+a+w+Þ1 the number of years in his age at the time when © 
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4 payment of the ſaid annuity will become due; and EIN j-a+m, 
[-N—a—#m, will be the greateſt poſſible number of years through 
ich the life of the ſaid older perſon can be extended aſter he ſhall have 
ned the age of Nahm years, and the annuity ſhall have com- 
enccd, Let #» be any number of years not greater than E - N- a- n; 
et P be the number of perſons repreſented in Monſieur de Parcicux's 
de of the probabilities of the duration of human life, (or in ſuch other 
ge of thoſe probabilities as ſhall be adopted as the ground of the calcu. 
yn) as being alive at the age of N years, or of the younger of the ſaid 
pper{-ns, and Q. be the number repreſented there as living at the age 
Nu years, or of the older of the ſaid perſons; and out of the P 


us epreſented in the ſaid table as living at the age of N years, let 
„ Pm+ir, Pm, Pmrv, Pm+v, &c. be the numbers of perſons 
reſented therein as living at the ſubſequent ages of N+m+1 years, 
+ 5-2 years, Nm 3 years, Nn A years, N +mÞ+ 5 years, 
x. or at the ends of m-þ 1 years, u 2 years, m years, 144 
, m-;=5 years, &c. from the time of purchaſing the annuity z and 
Ne ONS: of the 2 perſons repreſented therein as living at the age of N a 
ur, let ri, Qu, min, Omnv, mv, &c. be the numbers 
| perſons repreſented” therein as living at the ſubſequent ages of 
+a+m+1 years, N+@+mT2 years, Na mT 3 years, 
+: +m +4 years, Nr 5 years, &c. or at the ends of 
+1 years, 2 years, mJ 3 years, m 4 years, m 5 years, &c. 
m the time of purchaſing the annuity; and ſo on for all the following 
in the table. 


802 
.462 
119 


Then will the value of an annuity of one pound per annum, to com- 
nice at the diſtance of m years, (ſo that the firſt payment of ir ſhall be 
we at the end of 1 years,) and to continue during x years, pro- 
ed two perſons, who are of the ages of N years and Na years at the 
de of purchaſing the annuity, ſhall ſo long live, but which ſhall ceaſe 
ſoon as either of the ſaid perſons ſhall die ; — I ſay, the value of ſuch a 
mote annuity will be equal to the following expreſſion, to wit, 


| . Pm+bi X +1 PII X Om+11 Pu III X Oni 
* the ſeries —— + T 2 + Ro 
bu X Qn pov X Qm+v 
114 | vu 
Pu- X Qn ＋ 


ym +1 


++ &c. continued to.» terms, 


to the term 


+ This is evident from Art. L11, page 53, 


An. 


two perſons, is 75; and N a, or the number of years in the age of 


it is poſſible that the lives of both the ſaid perſons ſhould continue toget 


462 The Principle of the Doctrine of 


An example of the computation of the value of a remote life-ann, 
depending upon the joint continuance of two lives of giayy | 
by means of the foregoing expreſſion. | 


CCCLXXIV. Let it be required to find the value of an annuig 
one pound per annum during the joint lives of two perſons of the ap 
75 and 80 years, but which ſhall not commence till five years after 
purchaſe of it, ſo that the firſt payment of it ſhall not become due u 
the end of ſix years, or till the younger of the ſaid two perſons (if he fl 
be then living,) ſhall have attained the age of fourſcore and one y 
and the older of the ſaid perſons (if he ſhall be then living,) ſhall 
attained the age of fourſcore and (ix years; and which ſhall then conti 
during the whole remainder of the joint continuance of the lives of 
ſaid two perſons ; the intereſt of money being 3 per cent. (as in the 
example,) and the probabilities of the duration of human life being | 
as they are repreſented to be in Monſieur de Parcieux's table of them, 


Here N, or the number of years in the age of the younger of the { 


older of the ſaid two perſons, is 80z and , or the number of years bef 
the propoſed annuity is to commence, is 5; and conſequently N+ a+ 
or the number of years in the age of the older of the ſaid two perl 
at the time when the annuity is to commence, is 85. E, or the grea 
number of years through which human lite can be extended, is, accord 
to Monſicur de Parcieux's table of probabilities, 94 years; and cot 


quently E —|N+a+m, or the greateſt number of years through » 
it is poſſible that the life of the older of the ſaid two perſons can 
extended after the annuity ſhall have commenced, is 94 — 85, or 9, ) 
Therefore 9g ycars is likewiſe the greateſt number of years through w 


in being. Therefore u, or the greateſt number of years through wiic 
is poſſible the annuity may continue, will be equal to 9 years; bee 
the annuity, when once it has taken place, is ſuppoſed to continue du 
the whole remainder of the joint continuance of the lives of the laidt 


Pm-+1 X Qi Pm+11 X 2 


perſons. And conſequently che ſeries = — 2 
PM III X Om 111 PmS+iv X Qn Tiv Pn v x Om+v t 

5 — — d 
＋ ym ＋3 2 pm ＋4 + Tm +5 T 8 


will conſiſt of nine terms. Theſe terms may be computed as follows. 


80 
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m, m + VIII = XIII, and m + 1x = xiv; and in like manner 
= 6, m ＋2 = 75 m ＋ 3 = 8, m + 4 — 9. m - 5 — 10, 
= 11, 7 = 12, 1 ＋ 8 = 13, and a ＋9 = 14. There- 


Pm Ombi PII X Om+11 PIII X rn 
the ſeries 8 J- „ ee + — —_— 
2 * — 4 Pur X mv as Pm * Qm+-ve 

he { vu 4 ru ru 


1 Pub vil X Qu Tvri Pm yu X | +4 rea + Pn ix x ir 
onti n ru ＋-8 n e 
of Pvi X Avi PMI X 9 PvilI X 9virr Pix X Dix 
the qual to pr 3 — 77 75 759 


Px X 9x * Pxi . 5 Pxii X Qxri ＋ Px X xin 
9 


IL xy? p*3 


Pxiv X Sxiv 


* 


8 0 EE 
* 4 

But > is, as before, = 1.03; and conſequently © is = © 2 
| 7 1.03 
If i I 1 — T — E — 
ar „ and - is = .8374, and 2 8130, and 5 7894. 
2 rr 3 I 

Hu 7664, and 8 +7440, and r = 7824, and "IT 

| 1013, and = = 680g, and — =.6611. And P is 211, and 
WilIc * | 2 
* = 118, and Poi is = 101, Pyii = 85, Pyiii = og, Pix = 
e du | 


' 48s, Pat = 38, Pain = 29, PIII = 22, and Pxiv = 
and vi is = 38, and Qv:i = 29, and inn = 22, and Qix 
„ and 9x = 11, and Ori = 7, and II = 4, and XIII = 


1 — 


nd Quziv = x, Therefore the expreſſion KD X the ſeries 
| Pri x Qu" 
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Fnee # is = v, 3 have m +1 = my and = toy = vir, 


* 
- 
—— r 1 re tet. amet. 
ü— — 


— — — _ — 
— ——— 


| 


+ 22 X 2 X .680g = 16 X 1 X .661x = : X 


life, and when r 
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Pvi „ v1 Pyii x Ort Pyvitt x; Ovi 
7 + — ＋ * 77 2 
Px Px1 x Ox1 | PRI X Ox11 
+ E + 2E + xz 
4 4K N is equal to i X the ſeries 
* 7 * Wee unn 


＋ 85 x 29 x 8130 ＋ 71 x 22 x 7894 ＋ 59 x 16 x .76 
E 48 X 11 X .74490 ＋ 38 X 7 X 7224 ＋ 29 X 4 X 50 
£ 


211X118 
ſeries 3838 x .8374 ＋ 2465 x 8130 + 1562 x 75 
＋ 944 * .7664 + 528 X.7440 ＋ 266 & 7224 ＋ 116 N70 


[| 


Xx the ſe 


* 68 3 — 
+ 44 og ＋ 16 X 6611 rr 


3213.9 412 ＋ 2004. 430 + 12330428 + 723.4816 -+ 392.83 


LEES | £ 
+ 192.1384 ＋ 81.3508” + 29.9596 + 10.5776 = 
* - 7881.3 
* . 3 3890 = [{1t x 2 
7881.3890 224.396 788 1.3890 £1 X if Li 


.3165 = Lo.3165 = 6s, 4d. Therefore 6s, 4d. is the value of 
remote annuity of one pound per annum, thit is to commence at { 
diſtance of five years, (or whereof the firſt payment is to be made att 
end of ſix years,) and that is to continue during the joint lives of 
perſons who, at the time of purchaſing it, are of the ages of 75 and 
years; Nr to Monſieur de Parcieux's table of the probabilities 

e intereſt of money is 3 per ceat. QE! . 


CCCLXXV. The foregoing examples are, I preſume, ſufficient 
illuſtrate the manner of co:i;puting the values of annuities, whether | 
mediate or remote, that are to depend on the joint continuance of | 
lives of given ages. But, when a whole table of the values f 
annuities is to be computed, it is- not neceſiaiy to make a new calculat 


{milar to that given above in Art. CCCcLXxX1, for every different ue 
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mm life; but the values of theſe annuities for different pairs of lives 


we ages differ from each other by the ſame number of years, may be 


Liuced one from another by an eaſy arithmetical proceſs ſimilar to that of 
„ Morgan, above explained in Art. c, CI, C11, pages 109, 110, 111, 
u, by which the value of an annuity for a ay life of any given age is 


duced from that of the like annuity for a life that is one year older, 
is method, (as well as that explained above in Art. c, ct, c11,) has 


en given by Mr. Morgan in his learned treatiſe on the Doctrine of 


wrances and Annuities for Lives, page 73, and may be explained as 
"WS. | 


ert and eaſy method of deducing from the value of an annuity f 


m pound a year during the joint continuance of any two given 
lives, the value of a like annuity for the joint continuance of two 
ater lives that are one year younger than the former lives. 


CCCLXXVI. Let the number of years in the age of the younger 
the two given lives be called N, and the number of years in the age 
the older of the ſaid lives be called Na. Then will the numbers 
years in the ages of two lives that are younger than the given lives by 
fear, be N— 1 years and N44 - 1 years. * 


Let the value of an annuity of one pound a year for the joint con- 
wance of the two given lives of the ages of N years and N-+@ years be 


; and the value of the like annuity of one pound a year for the joint 
atinuance of two other lives that are one year younger than the two 
n lives, and which conſequently are of the ages of N— 1 years and 
£ * 8 | 1 

Ta—1 years, de 7. 


Let P be the number of perſons who are ſuppoſed, in the table of 
probabilities of the duration of human life Which is adopted as the 
und of the calculation, to be living at the age of the younger of the 
v given lives, that is, at the age of N years, and P+d the number 
Krions who are therein repreſented as living at the age which is younger 
in the former age by one year, that is, at the age of N— 1 years; 
et 2 be the number of perſons who are therein repreſented as living 
e age of the older of the two given lives, or at the age of N a 
and QO e the number of perſons repreſented as living at the age 
" is younger than the ſaid older age by one year, or at the age of 


4 —1 years. 
Oo o And 


— — ——ů ——2—ů aa 
- rand 


— CO TIEEY n 8 
2 — 


— . ———ñ 
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And let 7 be the value, of one pound together with its intereg 
one year, according to the rate of intereft ſuppoſed in the calculation. 


£ | : * 
Then will 7, or the value of an annuity of one pound a year for 


joint continuance of two lives that are of the ages of N— 1 years 
N- 1 years, or are reſpectively younger than the two given lives 


I PX © * 
one year, be equal to = X FEN +: * 1 or to the que 


£ 


tity which ariſes by adding one pound to V, the value of an annuity 
one pound a year for the joint continuance of the two given lives of t 
ages of N years and N-+a years, and then multiplying the f 


_ P\ £5 firſt, into the fraction ul and, ſecondly, into the frac 
PX l N LE TIF 2 p 5 n N 
F This may be demonſtrated in the manner following. 


4 
4 * 


DEMONSTRATION, 


CCCLXXVII. It is evident from Art. cecL.xx, that V, or the val 
of an annuity of one pound a year for the joint continuance of-two li 
of the given ages of mn and V4 years, is (if we make uſe of t 
notation uſed in Art. cccLX1ix, CCCLXX,) equal to the expreſſ 


Va | 
I T P* * 2 fk TY X ry X | TY 
IPG) 3 * the ſeries - 5 — — — wan + 7 


* ne + &c. continued to E - N- @ terms, and 


75 
4 2 
J, or the value of alike annuity of one pound a year for the jc 
continuance of two lives of the ages of N—1 years and NT 


is equal to the expreſſion E . 
years, is equal to t 0 6 A FFA T | | 7 


P* x x Ne N P*** „ 1 1 1 | Piv x Ar : 
— 1 x3 + py + + G T 


continued to E —N —8@ -+ 1 terms. 
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Now this laſt expreſſion (which * Z.) may be derived from the 
armer (which is = 2 by adding 1 to it, and then multiplying 
de ſum, firſt, into che fraction — and, ſecondly, into the fraction 
Px2 

TF. 


+ $46. 7 
1 For, if we add 1 to the expreſſion NN * the. ſeries — 5 2 
il LE 111 X 171 * N | 
þ — ” - 2 Hh ” DS 72 2 ＋ &c. continued 
5 7 

E— N- terms, r will become equal to 87 20 
; p 1 3 Fx x the 
5 — P „ 1 40% Pie x iv 
7 2 = 7 N 


&, continued to E- N- 4 terms, = 
L 


. «the ee K. * SLE EET 
reſin * 2 : 
Pu & Quv 2 
yr" + &c. continued to E — N- a terms, = 7 2 
e j N + &c. continued to E — N wes 1 terms. And this 
q c 
unity, being multiplied by _ will become equal to 5 - 3 x the 
, *W a# 4 X p. X 1 pi y In P**"* X 11 1 
T r P 7 2 ＋ 544 XA = ＋ 77 2 
Pi X | 
Tc. continued to E —N — @ + x terms; and, 


73 


O00 2 being 


- 
* o® YL 
—— I ING — —— — 
— * — —— — * 5 
— 
— — 2 — . Y ® 
a - 


. 
a — — 


— ——U—U— — — 
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| P 
being further multiplied by the fraction 5 = 7 Ir „it will becom 
1 , 4 # P X 5 PIN 91 
* 

9” 2 0.” n Piv x uv 

+ * x + 2 8 > 1 73 2 

4. | 

E—N—a-F1 terms, that is, to T. Therefore = x === 
- N | WARM 


* T+71 s=7, QED. 


+ &c. continued tc 


CCCLXXVIII. I will now proceed to give a few examples of this 
method of deducing the values of annuities for joint lives from thoſe of 
annuities for joint lives that are one year older, by which it will become 
familiar to the reader, 


Examples of the foregoing method. 

CCCLXXIX. Let us therefore ſuppoſe that the intereſt of money is 
31 per cent. and that the two ſives for whoſe joint continuance an annuity 
of one pound a year is to be granted are, ſucceſſively, of the ages ot 
83 years and 93 years, of 82 years and 92 years, of 8x years and g1 
years, of 80 years and go years, of 79 years and 89 years, of 78 year 
and 88 years, of 77 years and 87 years, of 76 years and 86 years, of 75 
years and 85 years, of 74 years and 84 years, of 73 years and 83 years, 
of 72 years and 82 years, of 71 years and 81 years, and of 70 years and 
80 years; in all which pairs of lives the difference of the two ages i 
conſtantly. 10. years. And let the probabilities of the duration of human 
life be ſuppoſed to be ſuch as they are repreſented to be in Monſieur de 
Parcieux's table of them. 


CCCLXXX. Then, in the firſt place, we muſt compute the value 
of an annuity of one Ar a year for the joint continuance of the tuo 
oldeſt lives, to wit, thoſe of the ages of 83 years and 93 years, by means 


| £ | 
| | = | P x 9' pe 
of the expreſſion Px2 x the ſeries ry _ ＋ 75 
+ 2 182 — + Ke. continued to E — N 


7 
terms, which is given for that purpoſe in Art. cccLxx, 


Hete 


- 


LIFE-ANNUITHIES. 469 


H.re r is = 1.035; and E is 94 years; N, or the number of 
uns in the age of the younger of the two lives, is 83; a, or the dif- 
ence of the ages of the two lives, is 10 years; Na, or the number 
{years in the age of the older of the two lives, is 933 E—N—a is 
—q3 years, or 1 year; P, or the number of perſons living at the age 
th. younger life, or the age of 83 years, is 71 PI, or the number of 
ons living at the age of 84 years, is 59; Q, or the number of perſons 
ping at the age o the older of the two lives, or at the age of 93 years, 
2j and Q, or the number of perſons living at the age of 94 years, 
41; and Q'', Q***, A, &c. or the numbers of perſons living at the 
pes of 95 years, 96 years, 97 years, &c. are equal to o. Therefore all 


P x r P**" „ in Pr „ 117) 


| terms of the ſeries — : + 75 + 1 
b — . — ＋ &c, after the firſt term 2 - L, are equal to o; and 
of 1 
£ 
me x x 17 1 1 
mequendly th don . X the fates * . 2 
veatly the expreſfon ——— I the ſeries : ＋ 70 
£ | 
| Py M25 Piv x Av EE I P* * 
—: v“ /,, 
L | £ , 
— 2125 59 2 i 
71x 2 * 1.035 142 1 1.035 4 * 142 X 1.035 41 


— 8 = {1 x 407, 442 = Co. 401, 442. Therefore, according to 
46.9 

mheur de Parcieux's table of the probabilities of the duration of human 
„ the value of an annuity of one pound a year for the joint continuance 
wo lives of the ages of 83 years and 93 years, when the intereſt of 


ney is 3) per cent. is £0.401,442, or 85. 4d. QE 1, 


CCCLXXXI. Having thus found the value of an annuity of one 


ears d a year for the joint continuance of the oldeſt pair of lives by means 
10 | 9 | =— 1 12 1 * 
2 the expreſſion — x the ſeries 22 + 2 
PX 2 1 5 ** 
2 P 111 110 4 | 4 
, : fir x ey ＋ &c, given for that purpoſe in 


1 FITS I 


177 


Art. 
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Art. cccLxx, we may now proceed to find the values of a like anny; 
for the. joint continuance of all. the younger pairs of lives above-me 


tioned, by means of the expreſſion 


This may be done in the manner following. 


CCCLXXXII. To find the value of an annuity of one pound 
year for the joint continuance of two lives of the ages of 82 years a 


92 years, we muſt proceed as follows, 


0.401,442, 


The value of an znnuity of one pound a year for the joint continua 
of two lives of the ages of 83 years and 93 years has been found to 


£ 


Therefore is = 0.401,442. 
living at the ages of 83 years and 82 years are 71 and 85; and 
numbers of perſons living at the ages of 93 years and 92 years are 2 and 
Therefore P is = 71, and Pd is = 85, and 


is = 4. And r is = 1,025. Therefore 


71 X 2 


IF is = 


85 xͥ 4 


x 1.401, 442 — 


„ 71 x {£1.401,442 


71 


ho 


The numbers of perſc 


2.8 = 2, and 2 


P x Q 
P +4 * |Q+e 


X £1.401,442 


— — 
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175-950 


Co. 565, 513. Therefore J, or the value of an annuity of one pou 
a year for the joint continuance of two lives of the ages of 82 years 
92 years, is = £{0.565,515, or 11s. 34.4, EI. | 


CCCLXXXII. When the two lives are of the ages of 8 


and g1 years, we ſhall have 
= 1.365,13. And P will be 


Therefore — x 


and Oe 7. 


| 
| 


Xx F£1.401,442 
— Y99.502,382 


x 199.302, 382 


and conſequently 1 + 
85, and P +4 = 101, and Q- 
E 


Ff * [9 Fe 


0.565,515, 


* 1 | 
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= : | 85x4 x 11.363.313 = [BY 340 
* T0gg | iorx7 Rant et 1s 707 
61s = BS 1.855,15 340. 1.505515 E 532275100 


. 
— 


£ 
[0.727,405- Therefore J., or the value of an annuity of one pound: 


heir for the joint continuance of two lives of the ages of 81 years 


m ears, is = £0.727,405, or 145. 64.4 QEL 


ar 


= CCCLEXXIV. When the two lives are of the ages of 80 years 

| 7 3 4 4 

of Ago years, WE ſhall have '= 0.727,405, and conſequently 1 + / 

4 iS {1.727,405. And P will be = 101, 4 = 118, Q,= 7, and 

7 — 10 Therefore 1 Px 2. * Y will 
Tt = 11. 7 P +4 * [Are , 


I 101 * 7 ä 2 2 
1.035 * Tix © 61727405 1.035 X 118 X 11 
22 5 2 2751335 8 

= 247278233 1221228044 — 1221-275,335 
£1.727:405 1.035 X118X11 * 1.035 X 1298 1343430 
{ 4 | 

0.909,072, Therefore 7, or the value of an annuity of one pound 
jear for the joint continuance of two lives of the ages of 80 years and 


years, is = £0.909,072, or 18s, 2d. 1. QE. 


CCOLEXXV. When the two lives are of the ages of 79 years 


| " 22> 4.4 
je © years, we ſhall have / = 0.909,072, and conſequently 1 + / 


14 1.909, 2. And P will be = 118, and P+4d = 136, and 2 = 11, 


1 Tann "= * FFI DE. 


will 
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| I 118X 11 | 1298 x © 
* — | * [1.909,072 = —<£21:909,0 
* 1.035 50 136 X 16 4. 909.7 1.035 Xx 1361 
5 | 
__ 1298 * 1.909, 072 — 2477+ 1514 — 1. 100, 266. Therefe 
1.0353 X 2176 2252. 160 8 
4 


J, or the value of an annuity of one pound a year for the joint co 
tinuance of two lives of the ages of 79 years and 89 years, is Cl. 100, 26 
or 11. 23. 0d, QE]. 


CCCLXXXVI. When the two lives are of the ages of 78 y 

| S:. | 4 
and 88 years, we ſhall have / = 1.100, 266, and conſequently 14 
= £2,100,266, And P will be = 136, and P+d = 154, and 9=1 


d = 22. Therefore x ===> T7 
an E =" 22. erefore — FEI N 


will be = — x 130X 16 x 2. 100, 266 = 


* 


1.935 154 * 22 1,035 33 
£70.118,816 L 
L k 6 — 4570-179, [ — a . 

X V2. ioo, 266 FT” e {.1 303,315. Therefore 7, ort 


value of an annuity of one pound a year for the joint continuance 
two lives of the ages of 78 years and 88 years, is £1.303-315, 


17. 65s. od. 4. QE L 


CCCLXXXVII. When the two lives are of the ages 7 7 
1 

87 years, we ſhall have / = 1.303, 313, and conſequently 1＋ 

C2. 303, 313, And P will be = 154, and P＋ A4 = 173, and 9 =2 


and Oe = 29. Therefore _ x — 


1 154 * 22 a 
If X 2. O 5 I — 
1.035 173 XK 29 ene 1.035 


X £2-3033315, = r x 2357 x C. 303,316, = 


will be = 
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1409315 © 5 = £1.502,838, Therefore . or the value 
n annuity of one pound à year for the joint continuance of two lives of 
be ages of 77 years and 87 years, is £ 1.502, 8 38, or 11. 10s. Ta. QE I. 


cc LXXXVIII. When the two lives are of the ages of 76 and 
x py £ F 4 . . 4 4 2 

i years, we ſhall have Y = 1. 502, 838, and conſequently 14 = 

550,638. And P will be= 173, -P+4 = 192, and & 29, 


— 


5 1 in” P x — 
ares 38. Therefore 7 * FIE. * 2 +Y14 


__ „ x C2. 502,8 38 . „ „ 


1.035 4 192 * 38 1.035 7296 
5 6.738, 246 4. 
502,838 7 = L£1.662,844. Therefore 7, or the 


of an annuity of one pound a year for the joint continuance of 
o lives of the ages of 76 years and 86 years, is £1.662,844, or 
%. 34 BK. OV * b 1 


— N — . — 4 . is 


0 


nce CCCLXXXIX. When the two lives are of the ages of 75 years 
55 75 8 | | 8 

Kd 8; years, we ſhall have = 1.662, 844. and conſequently 1 +#/| 4 
12.662, 844. And P will be = 192, and P-+d,= 211, and 2.= 38, 


l e = Therefore . X = * 8 7 4 
IT 2 48 oe, 7 4 TS | $ $1 * 7 | | P + al X19 + 2 | 8,7" 1:3 

4 2 19 | W - Bif*3 1 | 

= nl * OLE x £2.662,844 = —— „ 7290. 

1.035 211 x 48 | | 1.038 211 * 48 


4 


p * 1.035 10128 ih oe 10482. 480 
2428. 109,824 „ e e 32,085 ae ow * 
W — = £1.853,388. Therefore 7, or the value of an 


'vity of one pound a year for the joint continuance of two lives of the 
of 75 years and 85 years, is £1.853,388, or 10. 176. od. 4. QE I. 


Ppp CCCXC. When 
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CCCXC. When the two lives are of the ages of 74 years and 


1 * 
years, we ſhall have / = 1.853,388, and conſequently 1 +7 


= 2.833, 388. And P will be art, and P +d = 2315 and Q =, 


pS hd | * A 
and 2 fe 59. Therefore — K 


will be = I » 2 4: 2.853,388 = 
| 1,035 231X59 N 
4 £ 3 8 11 (EN "5! bo Wer 

5 0%, Load: kev 58 113, bay #7 | 

£2.853,3388 = 2 22. 3,064 = 2.048, 708. Therefore . or t 

4 | 


WS: 


14, 106016 EE. AH 

| value of an annuity of one pound a year for the joint continuance 
3 two lives of the ages of 74 years and 84 years, is £2.048,708, 
el. os. 114. 4, EI. TOS 

| CCCXCI. Whien the two lives are of the ages of 73 years and 
| years, we ſhall have / = 2.048, 08, and conſequently 1 7 
| | = £3.048,708. And P will be = 231, and PA = 251 and Q 


| and Ae = 71. Therefore 2 x ——— SS 1+ 


r P +dl * [Ar u, 
will be = I. x'231*39 x £4.048,708 = — x 
L . R049 ASL X78 £30497 1.033 0 
| x ©£3.648,708 = D .ag, a0.  Therelvee 7, if! 
| 18 7 11 12.252 15 N. erefore 4 
| the value of an annuity of one pound a year for the joint continu 
of two lives of the ages of 73 years and 83 years, is £2.252,7" 4 
or 24, 5s. 4d, QEl. by » = | 
. | by 
| CECXCH. When the two lives are of the ages of 72 years , 
| — 8 . 
82 years, we ſhall have / = 2,252,720, and conſequently : + x 
= £3,252,720. And P will be = 251, and P +4 = 271, and = 
IPs 7 +> - {1 v | ll. 


== * 1 
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"10:49 010 G3G 23035 | 


2 


Aged | 
ue of an annuity of one pound a year for the joint continuance 
wo lives of the ages of 72 years and 82 years, is = 2.431, 365, 


CCCXCHI. When the two lives are of the ages of 71 years and 
; years, we ſhall have / = 2.431, 365, and conſequently 17 
13.431, 365. And P will be = 271, and P +d = 291, and 2 = 85, 
47 | Hint Ml X vill 

d9+e = 101, . ene. * FY. 1 ＋ * £ 
= n X A 4. > * 13.431, 365 — ** 50 K* 23035 
1.035 291 x 101 1.035 29391 
£ | "i 


[3431,365 = 22851 6. (C2. 56,366. Therefore 7, or 


value of an annuity of one. pound a year for the joint continuance 
wo lives of the ages of 71 years and 81 years, is = £2.598,366, 
2, 115, 149. 1. QE I, Es "bg 


CCCXCIV. When the two lives are of the ages of 70 years and 


| 1 | 
) years, we ſhall have / = 2,598,366, and conſequently 1 £ 


13.598, 366. And P will be = 291, and Pd = 310, and Q = 101, 


4 22 11 j — 3 4 
eis. Therefote — x Ffir: 1 


. + Bo Bondy 598,366 = 1292397 
1.035 * 310 * 118 * 13.5985 1.035 . 30,580 
1 605,106 PAY Sv 
— 2032289. 12 2 Abd — wp of 
43.598.366 = — 37.968.300 - = F. 793, 416. Therefore 7, or 


* value of an annuity of one pound a year for the joint continuance 
two lives of the ages of 70 years and 80 years, is = £2.793,416, 


. 155. 10d. 4, CE I. 
End of the examples of the foregoing method. 
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Ppp 2 CCCXCV. The 


— 9 


' 
| 
: 
: 
[ 
! 


A remark on the 
foregoing method 
of computing a 
table of the values 
of annuities for 
two joiat lives, 
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 CCCXCV. The foregoing examples are, I preſume, ſufficient 
illuſtrate, and render familiar to the reader, the methad given in Ar 
cccLxxvi'ot deriving the values of annuities” for two joint lives fro, | 
thoſe of equal annuities for two joint lives one year older than IT 


P * 2 

Fa igt +0 
And this is undoubtedly the beſt method that can” be taken for t 
purpoſe of computing a table of theſe annuities. Yet it is liable tot 
inconvenience mentioned above in Art. xi, page 708, as | belongin 
to the other method above explained in Art. c, c1, oi, by which t 
values of annuities for ſingle lives are ſucceſſively deduced. from 
values of annuities for the next older lives by means. of the expreſſi 


1 W - ; 
＋ N FN ITI eit, at, 4am ens of, th 
annuities are deduced by it one from another in regular ſucceſſion frog 
the older ages to the younger, any error that. ſhould happen to be ma 
in computing the value of any one of them would affect the values of 
the following life- annuities, which would belong to younger ages th; 
thoſe in which the error aroſe. Bur: this inconvenience Mr. Morgan h 
enabled us to remove by giving us a method of examining and provin 
the truth of our calculations, as faſt as we make them, which is ſimilar 
the method given by him for the like purpoſe in the caſe of annuities f 
ſingle lives, which has been ſtared and explained- above in Att. cxc 
axc vi, CXCcV11, and cxcviit. This method is as follows. 


former by means of the expreſſion KATY: 
fk SY), 


Of Mr. Morgan's method of proving the truth of the computations 
the values of annuities for two joint lives, that are made by me 


. I 4 P *x 2 15 
of the foregoing expreſſion, 7 * FAN NE * 1＋ 
as faſt. as they are made, - % 


CCCXCVI. Let NM be (as before, in Art..cccnxxv1,). the numbe 
of years in the age of the younger of any two given lives, upon the jo 
continuance of which an annuity of one pound per annum is to depend 
and Ma be the number of years in the older of the ſaid lives. 4 
let P, P., pu, pin, Pi, Pr, Pyi, &c. be the numbers of petſ 
repreſented in the table of the probabilities of life that is adopted 


the ground of the calculation, as living at the ages of N years, N T 
| J 


% 


LIPEA'NNUTITIES  @% 


6, N+2 years, N 3. years, NA years, N 5-5 years, N 6 
15. Kc. reſpectively; and ' 9, 2”, ue, Sy, wy, Vi, c. 
the numbers of perſons repreſented therein as living at the ages of 
re ers, NAI years, Naa years, N44 ＋ g years,. 
e- years, N+a+g years, N46 years, &c, reſpectively. 
blet 4 be the number of perſons repreſented in the ſaid table as living, 
ke youngeſt age in the ſaid table; (which, in Monſieur de Patcieux's 
ge of thele probabilities _ is the age of 3 years:) and let K be the 
anber of perſons repreſented therein as living at the age which is greater 
the fad youngeſt age by @ years. And let the number of years 
which the age of N years, or of the younger of the two given lives, 
ues the youngeſt age in the table, be m years. Then will the age of 
-n years be the youngeſt age in the table, at which the number of 
ons repreſented in the table as living is A; and N — +8 will be 
wmber of years in the age which exceeds the ſaid youngeſt age by 
rears, and at which the number of perſons repreſented in the table as“ 
8 18 K. f 


CCOXCVIT. Theſe things being premiſed, it is evident, in the firſt Preliminary pro- 
ke, That the preſent value of a lingle future payment of one pound, Potions neceſſary 
te received at the end of years in caſe two perſons, who are now of - dag prey as 


f the prin- 
wes of N— m years (or the youngeſt age in the table,) and. N— ma A jon 


4 = which Mr. 
x, ſhall both be then alive, is — *. This is evident r 25's memos 
m AN XK 


lem III, Art. xLv, pages 44, 45, 46. 


In the ſecond place, it follows from Art. cccLxx111, that the value of 
remote annuity of one pound a year, that is to commence at the 
nce of m years, (or whereof the firſt payment is to be received at the 
lof 2+ 1 years,) and that is to continue during the joint lives of 
perſons of the ages of N— m years (or the youngelt age in the 


£ 2. . * x 9* 
je.) and N— mm + @ years, will be Ax K x" the Tries "== 
TT Piy.x giv, Proxy LS. 
: * E, 4 
1 r en 


Wed to the end of the table, and conſequentiy, will be 
| | £ 7 ＋ 111 x * wm 
Ax Rx 

6 20, : |  Piv x giv 
F AXKXrmt4 
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T T: AX KX Ir * continued to the end 


the table. Let the value of this remote annuity be called &. 


} And, in the third place, it is evident that the value of an immediz 
| life-annuity of one pound a year (or one of which the firſt payment is 
be received at the end of a year,) that is to continue during the jbl 
| 
| 


— an 


lives of two perſons of the ages of N years and N+ 9 year, i; 
i 1 
| I i r 44 51 1 „ Ty | Pin | 
| FX e r 1 8 
[ * — of 412 ＋ &c. continued to the end of the tab 


| 77 175 
£ 


Let this value be (as before,) called“. 


The. ſaid princi- CCCXCVIII. Now, if the laſt of theſe three quantities (which is 
ph propoſition it = FOE 
; be multiplied into the firſt of them, to wit, . x —= 5 or the x 
ſent value of a future ſingle payment of one pound, to be received 

the end of m years in caſe of the joint continuance of two lives of d 


ages of N—m years and N—m—+8 years, the product thence 


. — 2 : X 2 
* e . 
will be equal to the ſecond of them, (to wit, C1 X the ſeries rl 


b. .. 4 . . . r 
＋ AN EN AIX KX Xx pn+3 + AX K x rmF4 2 * 


+ &c. continued to the end of the table,) or to K. or to the value 
a remote annuity of one pound a year, that is to commence at the diſt 
of m years, or ſo that the firſt payment of it ſhall be received at the 
of m ＋ 1 years, and that ſhall continue during the joint lives of 
perſons of the ages of N — m years (or the youngeſt age in the tad 
and N— mn +8 years. 


DEMONSTRATION. 

E 9 EI E 

8 TxK FA the ſeries . + 7 
+ een TY Piv X iv 4 DES + &c. continued 


* 7 
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; £ : pr x 
. 3 1 
de de end of the table, 18S —= = N 7 X the ſame ſeries rr 
. St . e PN Oy Prxcge 
1 ＋ x an T2 BR 1 
dia + . continued to the end of the table, = Zi x the ſeries 
5 ** 2 + ar „ On 1 1 1 ＋ Pry x Av 
a; rar! AxKXemb] AKN Ax KNA 


AxK x ru 


| QED. 


an annuity of one pound a year 
cceiſive pairs of Tives whoſe ages differ from each other by the ſame 


ending values of the expreſſion 5 X 72 and of the EX 
"MM WON” 42.17 ry 
” ſor f1 X. the Eries AX K x pm+1 
1 "my, le [7 | Prov x Iv Pv X 9v —— &c. continued 


IX KX NZ F TRE mats ＋ R x ru 
the end of the table, or of 4 and then multiply the expreſſion 


AX X "bhi 9 * 
lare before computed, and it ſhall appear that the . thereby 
. | £ | 89 % | g * * * * 


x o$ 1 or the value of the annuity for two lives which 
| | 


A 099 b P*** „ 111 Prv „ QA + Pr x 'Qv 
Ix Ez re + HM Kx r#+3 + Ax K x rt Ax K x rm+; 


Kc. continued to the end of the table, we may ſafely conclude that 
"ue of / has been accurately computed. |. 
| | CCCC. To 


CCOXCIX, If, therefore, in computing 4 table of the ſeveral values Mr. Morgan's 
0 


+ . method itſelf, de- 
r the, joint continuance of ſeveral Ee 


nber of years, or 4 years, we at the ſame time compute the corre- ſition. 


in this fifth column, will be equal to the values of remote annuities 


— 
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An explanation of the manner of applying the foregoing rule or methy 
.of Mr. Morgan to the proof of the truth" of the computations of 
table of the values of annuities for two joint lives, 


CCCC. To make the manner of applying this rule of Mr. Morg 
more apparent, it will be proper to ſet down again in regular order, 
a new table, the values of the life-annuities for the joint continuance 
two given lives, which we have computed above in Art, cccLxx 
CCCLXXXI, CCCLXXXII, &c. —cccxciv, from Monſieur de Parciey 


PX 2 + 
| [ 
table by means of the expreſſion 755 * FIX E X 1 +// 


And, as, in obtaining the ſaid values one from another by means of th 
expreſſion, we proceeded upwards, or from the older lives to the younge 
it will be convenient to ſer down the ſaid values in the ſame order in t 
ſaid new table in a column 'adjoining to two other columns that con 
the numbers of years in the two ages correſponding to the ſaid valut 
After theſe three columns, (containing the years in the ages of the 
given lives, and the values of the correſponding annuities,) I ſhall 


down, in a fourth column, the ſeveral ſucceſſive values of the cxpref 
8 2 


1 P x 

= * 7 = Z; or the preſent values of L ſingle payment of one pout 
to be received at the ends of 81 years, 89 years, 79 years, 78 years, 
every following leſſer number of years down to 70 years, in caſe t 
perſons of the ages of 3 years (which is the youngeſt age in the tabk 
and 13 years ſhall be then living. And then, in a fifth column, I! 
ſet down the ſums of the terms in the foregoing ſeries of values conta 
in the fourth column, as they ariſe; ſo that every term. in this | 
column that is even with any two given ages in the firſt and ſecc 
columns, ſhall be equal to the ſum of all the terms in the fourth coiu 
that correſpond to the ages that are older than the ſaid two given ag 
Thus, for example, the term in the fifth columa that is even with 
ages of 55 years and 85 years in the firſt and ſecond columns, is equal 
the ſum of all the terms in the fourth column that correſpond to che ag 
that are older than the ages of 75 and 85 years. Theſe ſums, contain 


— WM 


one pound a year tor the joint continuance- of- the lives of two perl 
of the ages of 3 yea:s and 13 years, that are to commence at the diltand 
of 80 years, 79 years, 78 years, 77 years, &c. down to 70 yeals, 4 


that the firſt payments of them ſhall become due at the ends of : - 
| 0 
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y years, 79 years, 78 years, &c, down to 71 years; and they will 
pe ali the different values of the quantity which in Art. cccxcvir 


led K, that relate to remote periods that. are greater than 70 years, 


ke they are the ſums of the ſucceſſive values of the expreſſion 


[ . 
= - a S, which, it is evident, are the ſame with the terms of the 
X 
12 x 
YT . , Ye. tv GT bn + 
I Tx K x ri T INN AKN N T fag 
e + &c. continued to the end of the table, which 
AIX AX V | 
3 


ries 15 = R. 


y 


And, laſtly, in a ſixth column, I ſhall ſet down the products that 
ſk by multiplying the terms of the third column, or the values of the 
e-annuities for the joint continuance of two lives of the ſeveral ages ſet 
wn in the firſt and ſecond columns, by the correſponding terms, or 
rms that are placed even with them, in the fourth column, or by the 
lues of ſingle future payments of one pound, depending on the joint 
prinuance of two lives of the ages of 3 years and 13 years, 


And, when we have thus obtaiged the numbers that are to be placed 
theſe ſeveral columns, we muſt compare thoſe in the ſixth column with 
ſe that ſtand even with them in the fifth column: and ſo far as we find 
em to be equal to the ſaid numbers in the fifth column, we may con- 
ule that the numbers in the third column, or the values of an annuity 
one pound for two joint lives of the ages ſet down in the firſt and 
jad columns, have been rightly computed, | | 


CCI. The only difficulty that can occur in forming a table of this Of the computa- 

ki is in the computation of the ſucceſſive values of the expreſſion tion of the ſuc- 
| ceſſive values of 

the expreſſion 


. But this will be found to be a work of no great labour, 4 


- +'Þ I 1,Px2 


may de performed in the manner following. | ym AXA 


Qqq CCCCII. 4 is 
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CCCCII. 4 is the number of perſons repreſented in Monſieur d 
Parcieux's table of probabilities as living at the age of 3 years, which 
1000; and XK is the number of perſons therein repreſented as living 
the age of 13 years, which is 860, Therefore AX K is = 1000 x 86, 
= 860,000. Ander is = 1.035; and therefore (by Mr, Smart 


ſecond table of compound intereſt, page 60 et ſeq.) 7 is .= 966,183, 


and . is = 6 1,635,613 — is 063, 792,85; 


—_— goo | 
3; is = ,066,025,60 z =} is mn .068;336,50, 
Fo TEIN 1 
„ 070, 728,273 77 is = . 073, 203, 76; 1 
is = ,075,765,90 1 is = ,078,417,70 
p75 075,7 05,9 3 77 078, 417,70; 
72 is = . 081, 162, 323 — is = 084, oog, oo; 
* p73 
— n= 086, 943,11 5 _ is. = .089,986,12 3 
— is = 093, 133,63; is = .096 $; 
76 093,135,635 5e. gb, 395.38; - 
and 757 is 099, 769, 22. And the values of P and 


when m is = 81, or the numbers of perſons repreſented in Monli 
de Parcieux's table of probabilities as living at the ages of (81 F Jer 
or) 84 years and (81 + 13 years, or) 94 years, are 59 and 1; and 
following values of P and Qat the following leſſer ages of 83 years 
93 years, 82 years and 92 years, 84 years and 91 years, 80 years 
90 years, 79 years and 80 years, 78 years and 88 years, 77 years 40 
87 years, 76 years and 86 years, 75 years and 85 years, 74 years 4 
84 years, 73 years and 83 years, 72 years and 82 years, 71 years 4 
81 years, and 70 years and 80 years, are 71 and 2, 85. and 4, 101 
7, 118 and 11, 136 and 16, 154 and 22, 173 and 29, 192 and 3 
211 and 48, 231 and 59, 251 and 71,. 271 and 85, 294 and 10 
and, laſtly, 310 and 118. | 


CCCCLIL. There 
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& 
CCCCIII. Therefore the firſt value of the expreſſion — ** 7 - 75 15 
that which it has when m is = 81, = {0.061 635,61 x 59*! 
860,000 
4 
59 X JO OY 3.636, 400 | f 
860, 000 860,000 = £0 000,004,232. . 
f 7 
The ſecond value of the expreſſion — * x Q or that which 
jm Ax K 
has when m is = 80, is = Jo. o63, 792,83 * 900 500 — 
- 6 8 : 058,58 
2X 0,003,792,05 _ 9.05 2554 ; 
860,000 860,000 £0,000,010,53 
: 7 
The third value of the expreſſion - K 2 or that which 
rn AX X 


has when 1 is = 79, is = £0.066,02 5,60 * 85X4 


860,000 
L Se” ＋ 


0x o. 066, 23, 60 __ 34 * 0.066,02 5,60 ._ 2.244,8 70 o. ooo, oa6, 10 
— — — — . 5 . 


$60,000 86, 000 86,000 


$ 5 + a 


7 


£ 
The fourth value of the — „ 


5 I * or that which 


101 X 7 
860, ooo 


has when m is = * is = £0.068,336,50 X 


L , 
$0008, 296480 = 48.313,90; * 2 
860,000 — . -» -— wth Co. ooo, og6, 17. 


Qqq 2 The 
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4 
I P „ a 
The fifth value of 3 FX is £0.070,528,25 7 
4 
118 K 11 1298 X 0.070,728,27 918 05,094 _ F 
860,000 860,000 860,000 £0.000,106,7; — 
The fixth value of , 25S > is = £0.07,203,76 J 
4 £ | 
436 X 16 _ 2176X 0.073,203,76 . 159-29T>381 Co. ooo, 185,22 11 
"$60,000 '860,000 860,000 700 
Fa PN | 
3 5 1. 5 "Be | 
The ſeventh value of _ X > ow 7 £0.075,765,90 
£ £ f 
154 X 22 3188 x 0.075,765,90 = 236.5942852 _ [{0.000,298,48, 751 
860,000 860,000 860,000 700 
abs £ Px9:. | 
The eighth value of >= X 75 2 is £0.078,417,70 
＋ £ | 
173 X 29 _ 5017 Xx 0.078,417,70 _ = 393-4212 600 = [0.000,457,46 27 
860, ooo 860,000 © 860,000 $60 
| £ > 
The ninth value of _ * = is = £0.08 1,162,32 
£ £ 
"192 x 38 _ 7296 x 0.081,162,32 _ 592.160,286 _ Co. ooo, bb, j 
860, 000 360, o0o0 860, 00 
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£ 
PX9 . 

- 1 3 — 
The tenth value of X a. . £0.084,003,00 „ 


£ 4 
1X 48 __ 10,128 X 0.084,003 = 850 782,384 _ 


333 


$60,000 8 60,000. 2 8660, 00 
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27 


575 o. ooo, 989, 28. 


4 
6 | 3 FAG. = | „ 
7 The eleventh value of —X Fo Lo. o86, 943, 1 x 
6 * 86 F 8 646 | 
1X 59 = 13629 X 0.086,943,11 _ 1184-947,646 _ 
$60,000 860,009 860,000 £0.0019377,84: 
| : P * 
Jo The twelfth value of = * N is = Jo. o89, 986,12 x 
8 x $9,986,12 if .642,6 
6 EP X77 = 17920 2 0. O50:O094ED. mn T9092 = 
Ibo, Coo 860,000 860,000 Het, e. 
| n ' PX9 8 
0 0 TY) 1 . 1 
The thirteenth value of A Lo. og 3, 133,63 „ 
6 1x8 O x 2 6 . 
6. An 23035 X 0.093.135, 3 — 2145-379-237 2 s 
$60,000 860,000 $60,000 £0.002,49 4462 
Tz i # 4 
: The foutteenth if is = . og 
utteenth value of 3 2 is Lo. o96, 393,38 x 
„el 29391 4 395»38 $33. 156,513 = [0.00 6. 
. ee 2 2 = £0. 2 
$60,000 860,000 * 860,000. 3295 


And 


enſuing table. 


486 The Principles of the Do 


. £ 


And the fifteenth value of — * ES is = 0. ogg, 769, 22 10 


£ £ 
310 x 118 __ 36580 x 0.099,769,22 __ 3649.558,067 __ 0 
30,0 0 560,00 350,060 004,243.67 


 CCCCIV. Theſe ſeveral ſucceſſive values of the expreſſio 
£ | 
I 


* * —Z if ranged in order, will be as follows, - 


£ 
0.000,004,22, 
0.000,010,53, 
0.000,026,10, 
0.000,056,1 7, 
0.000,106,75, 
0.000,185,22, 
0,000,298,48, 
0.000,457,40, 
o. ooo, 688, 55, 
o. O00, 989, 28, 
o. 001, 377,84, 
o. 00 1, 864, 70, 
o. 002, 494, 62, 
o. og, 294,36, 
o. 004, 243,67. 


Theſe numbers therefore will conſtitute the fourth column of the 
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CCCCV. The ſums that ariſe by ths continual nddicion of theſe The ſums of the- 


anders will be as follows, ſaid facceſfive 
values of the 


Fa | expreſſion 
: | 4 

o. ooo, o04, 22, „ere 
O. O00, O14, 735, = X FE 7 
0.000,040,85, 

0.000,097,02, 

0.000,203,77» 

0.000, 388,99, 

0.000,687,47, 

0.CO1,144,93, 

0.001,833,48, 

o 002,822,706, 

0.004,200,60, 

0.006,065,30, 

0.008,5 59492, 

0.011,854,28, 


o. o 16, 097, 95. 


Theſe numbers therefore will conſtitute the fifth column of the 
wing table. | 


CCCCVI. This 
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CCCCVI. This table is as follows. 


'E XXVIII. 


 Confilting of fix columns of numbers; in the firſt of which the nume 
of years in the ſeveral ages of human life, that differ from each ot, 
b: a year, from the age of 84 years to the age of 70 years, inclufivel 
are ſet down in regular order; and in the ſecond column are ſet am 
the numbers of years in the ſeveral ages of human life, that differ fru 
each other by a year, from the age of 94 years to the age of 80 ye 
tnclufively ; and in the third column are jet down the feveral values 
an annuity of one pound a year for the joint continuance of the lives | 
tuo perſons of the ages ſet down in the firſt and ſecond columns 
with the ſaid values; computed from Monfieur de Parcieux's tabl 
be probabilities of the duration of human life, upon @ ſuppoſition thi 
kEbe intereſt of money is 3 per cent. and in the fourth column are | 
down the preſent values of a ſingle payment of one pound, to'be rectin 
at the ends of 81 years, 80 years, 79 years, 78 years, and cuet 
 Hallowing lefſer number of years down to 67 years, inciuſtuely, if id 
perſons of the ages of 3 years and 13 years ſhall both be living af th 
| ends of the. Jaid.years;. and.in-the fifth. column - are ſet-down-the-n 
bers that ariſe by the continual addition of the numbers ſet down in tt 
fourth column ;, ſo that each number in the ſaid fifth column is equ 
to the ſum of all the numbers in the ſaid fourth column that are place 
above it, or that correſpond to the preceeding, or older, ages; and | 
the fixth and laſt column are ſet down the produtts that ariſe by mult 
plying the terms of the third celumn, (or the values of a life-annut 
of one pound a year for the joint continuance of two lives of the ag 
Set deem in the firft and ſecond columns, by the correſponding terms 0 
the fourth * reſpecli vel). 


re 


A 
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[ 


er in| car: 2 4 Sums of the values Products of the mul. | 
4 age] the age in the fourth co- |tiplication o the | 
the | of the lumn, numbers in the third 

pager | older | Jaa. fourth columns, 

*. . | 

c. years, 
— 8 
94 o. ooo, ooo | 0.000,004,22 | £ £ 


93 0.401,442 | 0.000,010,53 | 0.000,004,22 | 0,000,004,22 
92 | 0-565,515 | 0.000,026,10 | 0.000,014,75 | 0.000,014,76 
0.727,405 | 0.000.056,17 | 0.000,040,85 | 0.000,040,85 | 
0.909,072 | 0.000,106,75 | 0.000,097,02 | 0.900,097,04 
1.100,266 | 0.000,185,22 | 0.000,203,77 | 0.000,203,79 


T—— 


1.502, 838 0.000, 457, 46 o. ooo, 687, 47 o. ooo, 687, 48 
1.662,844 | 0.000,688,55 | 0.001,144,93 0.001, 144,9 
1.853,388 | 0.000,989,28 | 0.001,833,48 | 0.001,833,51 
2.048,708 | 0.001,377,84 | 0.002,822,76 fo. ooa, 822, 89 
2.252,720 | 0.001,864,70 | 0.004,200,60 || 0,094,200,64. 
82 | 2.431,365 | 0.002,494,62 | 00055998 | 200845995 


rr 


S 
UL 


_— 


2.598,366 | 0.003,294,36 | 0.008,559,92 | 0.008,559,95 
| 2.793,416 | 0.004,243,67 | 0.011,854,28 |} 0.011,854,32 ; 


$SCHOLIUM, 


1.303, 315 | 0.000,298,48 | 0.000,388,99 | 0.000,389,01 |. 


— 


* 1 

- 

* 
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* 
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CCCCVII. In the foregoing table I have computed only the 
fourteen values (reckoning from the oldeſt ages to the younger,) of 
annuity of one 8 a year for the joint continuance of the lives 
two perſons whoſe ages differ from each other by 10 years. It would 
have been difficult (as the reader muſt perceive,) to compleat the tal 
by computing the values of an annuity of one pound a year for the joj 
' continuance of all the younger lives whoſe ages differ from each other 
the ſame difference of 10 years, down to the value of a like annuity { 
the joint continuance of two lives of the ages of 3 years and 13 ye 
But this was not neceſſary to the deſign with which the foregoing ce 
putations were undertaken; which was only to ſhew how. ſuch 2 
might be formed. by. means of the expreſſion = X 5 1 55 
X 1+#| FL, and how the ſeveral numbers thereby. obtained might 
_ verified, as faſt as they wete pop ne” by multiplying them into 4 
1 n „ Px: 
correſponding values of the expreſſion = XS 0 the 
ſponding numbers that are ſet down in the fourth oolumm of the 

table, and DA Sag{ omen thence ariſing with the numbers 
the fifth column, is, I-apptehend, is made ſufficientiy matlifet 
the computation of the foutteen values ſet down in the fortgoing tat 
and therefore I have declined the trouble of continuing theſe comp 
cations any further, FO 


CCCCVIII.- Nevertheleſs, as it will be of great convenience to 
erſons as have occaſion to deal in the purchaſe of annuities for jo 
ives, to have a compleat table of the values of an annuity of one pc 

for the joint continuance of two lives whoſe ages differ from each otl 
by 10 years, (of which the foregoing table contains only the fi ſt fours 
numbers,) and likewiſe to have other tables of the values of the 
annuities for the joint continuance of two lives whoſe ages differ it 
each other by more, or leſs, than 10 years, 1 have cauſed the foreg: 
table to be compleated by another hand under the inſpection of 
learned Mr. Morgan, above-mentioned, (the preſent actuary of the Sc. 
for Equitable Aſſurances on Lives and Survivorſhips,) and alſo nine dl 
tables of the ſame kind to be computed from Monſieur de Parc 
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ble of the probabilities of the duration of human life upon a ſuppo- 
bon that the intereſt, of money is 3 per cent. (as it is ſuppoſed to be 
the foregoing table,) to wit, a table of the values of an annuity of 
ze pound a year for the lives of two perſons of equal ages, another of 
& values of the like annuity for the lives of two perſons whoſe ages 
er from each other by five. years, a third for two lives whoſe ages 
fer by 20 years, a fourth for two lives whoſe ages differ by 30 years, 
id fifth, ſixth, ſeventh, eighth, and ninth, table, for two lives whoſe 
urs differ by 40 years, 30 peats, 60 years, 70 years, and 80 years, 
tele tables have all been computed by means of the expteſſion 


p „ l EE | 
j 7 2 
IS me] * x 1+ | £, in the fame manner as the 


wricen numbers above computed in Table XXVIII; and the computa- 
jars have alſo been verified in the ſame manner, to wit, by computing 


£ 


I P x 


ſucceſſive values' of the expreſſion * * 7 and by finding the 


ns of thoſe ſucceſſive values, and, laſtly, by e the values of 
ſeveral annuities into the correſponding values of the expreſſion 


* 7 


zul to the correſponding ſums of the ſucceſſive values of 75 * . 


t | have not thought it neceſſary to cauſe all theſe latter numbers (which 
me only to prove the truth of the computations) to be printed 4 and 
fore I ſhall preſent the reader with only the values of the annuities, 
em{clves, as was done in the tables of the values of an annuity of one 
und a year for a ſingle life given abovę in Art. ci, Tables XII, XIII. 
IV, XV, —— XXIII. Pages 221, 222, 223.— 232. And, as it is 
| uſual, in exhibiting tables of the values of life-annuities, to begin 
th thoſe of the younger ages and proceed on to thoſe of older ages, I 
ul oblerve the ſame order in ſetting down the values contained in the 
Moving tables, notwithſtanding they were computed one from another 
proceeding in a contrary order, or from the older ages to the younger. 
iſe tables are as follows. | : . | 


; 


PxQ and obſerving that the products thereby obtained were 


- Mb 0 —wo—__— > a_—_ - - 


¶ Far | Tears | Values an Years Years | Values 7 — Years | ears | Values 7 
in the lin the e, of one in the [in pron xr for in the| in * 1mm, 
e of [Huge a year for of lage © a or | 
LE, ad Us Jobs — theſe A : 0 — nt an. 64 bo Te 
Uf. ſecond 4 of both {auance of both *. ſecond | nuaxc e of 
 tife. | 5 liver. life. — 
es Tg) Bd 6% ' diy Wew # of 
'3 | 3 |15-785,24 || 34 | 34 |14-172,18 | 65 165 67 IN 
* 4 | 16,363, 341-35 1.35 14.008,32 66 66 5.373.930 
"54,5 % 36 |13:838,74 || 67 167 | 5061938 
1.6.16 | 66.94.35 37 | 37, |13-603,10 || 68 | 58 4.764.788 
LL of 72% 383813. 7870 69 | 69 448500 
3 8 [t7.287,49 ||. 39 | 39 | 13:293z0r | 70 | 70 | 4:229,522 
9 9.378, 30 49 | 40 |12:957,85 || 71 | 7% | 3967857 
10 15 [| 17.399,65 || 41 | 41 |12.701,78 || 72] 72 | 3735261 
11 | 11. |17.338,47 || 42 | 42 12.434,14 || 73 | 73" | 3:506,636 
12 | 12 |17.194,84 || 43 | 43 |12-154,19 || 74 | 74 3285835 
13 | 13 |17:045,84 || 44 | 44 11.861,14 || 75 | 75 | 3-075 
14 | 14. 16.891,22 || 45 | 45 11.554,18 || 76 | 76 | 2843 
115 |] 13 16.730, 84646 |11.232,32 || 77 | 77 | 2625.9 
116 | 16 16.553, 92 47 | 47 10.933,91 || 78 | 78: | 2.429, 
17 | 17 16.432,30 4848 | 10.620,90 | 79 | 79 | 22236 
18 |] 18 116. 296,21 || 49 | 49 10.330, 58 8080 | 2.05793 
119 19 16.135,41 [50 | 50 10.025,94 8r | 81 | 1:906,3 
20 | 20 | 16.009,67 || 5r | 51 [ 9-743,490\| 82 | 82 785% 
21 | 21 | 15.900,58 || 52 | 52 9.484,77 83 | 89 | 1.649, 
[22 | 22 15. 788,72 || 53 | 53 9.213,84 84 | 84 | 1.4711 
23 | 23 |15.673,96 || 54 | 54 | 8-930,288|| 85 | 85 | 1.30120 
24 | 24 |15.556,18 || 55 | 55 | 8:669,387]] 86 | 86 | 1.148h2 
i125 [25 15.433,19 || 56 | 56 8.396, 670 87 | 87 | 1.041, 
126 | 26 |15.310,85 || 57 | 57 | 8-111,004 88 88 0.87317 
27 | 27 (15.183, 0 58 | 58 | 7.847,74 89 | 8g | 0.7486} 
| 28 | 28 |15.051,43 {| 59 | 59 | 7-571,510]| 90 | go | 0.5517! 
{29 | 29 thy 915,97. || 60 | 60 7.282,75 91 | g1 An, 
3030 by $4644 61] 61 | 6.979,449]] 92 | 92 | 0-299 
1.34 | 31 {14.632,46 || 62 | 62 | 6.639, 908 93 | 93 | 9:24 
3232 |14.483,96 | 63 | 63 | 6:356,826|| 94 | 94 | 6.0008 
1 33 [33 J14-330,63 || 64 | 64 | 6.037,443" I 


492 


The Principles of the Duri of 


TABLE! 


XXIX. 


r 


* 


LINLANNUAT IS. 292 
TB TL. E XXX. 


„ 


n 


furt] Years V Years Value: | 


= - 


Sr 44 YEP: "waa; th ee 
* 16.5 10, 17 : 37 14.035,08 [Ci 66 | 6.065, 430 
+ | 9 8% 6.4% 7% „ 
5s | 10 | 15:051,58 1.39 364,8 || 63 | 68 | 5-447,890 
| b 17.155,02 442] 13.436,29 64 | 69 | 5.150,625| 
7 17:47 1,55 4 | 13:220,25 65 | 70 | 4.858,151 
; 17.154,48 42 | 12-995,13\1| 66 | 71 | 4.567,925 
| 9 7. 120, 70 | | 12.739,85 [ 67 | 72 | 4-299,865 
150 17.048, og 44 | 12-47 3-04 || 68 | 73 | 4:040,373 
| 15.933,54 45 12.193,97 [69 743.792,44 
12 16.79 3,38 | 46 11.901, 8 [70 | 75 | 3.560,612 
13 16.652,69 | 47 | 11.616,67 || 71. | 76 | 3.314,346 
16.504,62 48 | 11.317,93 || 72 | 77 3.088,07 
16.381,08 | 49 11.026, 10 || 73 | 78 | 2.876,561 _ 
16,213,13 50 10.718,15 | 74 1 79 | 2:663,173 | 
| 16.090,90 || 46 | 51 1,416,475 '1 80 | 2.477,972 | 
15.904,95 ||. 47 | 52 | 10.137,24 || 76 | 81 | 2.292,901 | 
15.835,08 { 53 9.843, 00 7 822.129, 369 
15.701, 10 | 54 | 9556,36 78 | 83 | 1.964,259 
15,583,33 | 55 9273,59 29 184 1. 770, 303 6 
15.462, 37 | 51 J 56 8.994, 268 80 85 | 1.595,707 
15.338,05 1.97 | 8.718,822]] $1.1] 86 | 1.437,314| 
15.2 10, 20 | 58 8.449,496|| 82 | 87 | 1-316,220| 
15.078,62 | 59 | $-167,754|| 83_| 88 1.149,833| 
14.943,13 60 7-889,259 84 89 0.969, 173 
14.803, 51 61 [7.597,10 83 | go' 0. 793,417 
14.659,54 627.290, 800 86 | g1 0.630, 011 


14.510, 98 || 53 | 63 7.002, 970 8792 0.493, 243 
| 14.357,56 59 70, || 88 | 93 1 0.351,339 
36 14.199, 3 || 60 | 65 | 6.382,87 89 94 | 0-000,000 


: 
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The Prinitiples of the \Dofrine of ' 


T AB L E 


| XXXI. 


Containing the values of an annuity of one pound @ year for the jeint a. 


tinuance of the lives 
by 10 years; when 


from Monfieur 
human life. 


intereſt of money is 3 
ir de Parcieusx's table of the probabi 


Pa I 


two perſous whoſe ages differ from each other 


E per cent — 
2 of the N 


— . — ** ks 4 . . 
- * 


Wy 


Years | Tears Values of ax 


Tears | Years Values of an || Years | Years | | Values of an 

in the|in the| annuity of one || in the\in the] annuity of one in the\ in. the] annity of me | 
| age of | age of bound a year || age of | age of |} pound a year || age of | age of [pound 4 your 

| the | the | for the joint the 242 the joint the . for the juin 

oumger elder | continuance of er | continuance 
CLARE CA Arad aA Arg 

15 þ 1 ec 4 2 4.1 4 4 : 
EA 12 FX 47 73.500, 30 || 59 165 WI | 
ji 4. -56 132 | 43, 13.282.310 Þ 70, | 5.336,690 88] 
| 5þ15. 70 33 P43 - 4 $3:255>20 || 61 F 71 | 5,054,100! - 
| 6 16 16.732,39 [34 | 44. 2.818,10 j| 62 | 72 47% 
| 7 | 17 16.749,69 35 | 45 |12-570,68 6373 | 4:523,084| 
| 8 | 28, 46.734,16 36 | 46 |12.312,20 || 64 | 74 | 4.260,822 g 
919 46.703,36 37 47 822 63 75 3.990% % 
10 | 20 16.634,79 3848 1.784,38 || 66 | 76 3.77. %% 
11 | 21 6547,42 39 | 49, 1.513,43 || 67 | 77 | %%% 
12 | 22 16.418,12 40 50 1.229,92 68 783.230 
[13 | 23 16.284,59 4t | 51, [10.953,88 | 6g | 79. | 2.996,397| 8"? 
14. | 24 | 16.146,60]] 42 | 52 10.885,81 70 802.793.409 l; 
[15 | 25 16.003, 93 4353. | 10:405,59 || 71 812.5 8,%% 
16 |. 26 [15.856,33 44 | 54 0.112,29 | 72 | 82 | 2.431,307| 888" 
[17 | 27 15,723,445 826,457 73 | 83 | 2 %% 
[18 | 28 [15.58 50 46 55 |:9.525,226}] 74 84, | 2:048,70g [7 
ig | 2g 15.4448 47 | 57. 9.22), 309 75 | 85 | 1.853.308" 
20 3 15.296,75 48 | 38 |:8-935,094]| 76 | 86, | 1.602.648 
21 | 31 |15.167,59]| 49 | 59 | 8,645,309 77 : 44 1. 502, 01" 
22, 3215032, 49 50 60 4447.80 78 881.303, 3% 
23 | 33 14.5932 3% | 6: 36,570 79 | 89, ec 
24 | 34 4.749,66 52 [6 7.7357 2 88 | go. 0 90% 
25. | 35 4601.0 63 143.15 81 or o. 2% 
26, 36 14.448,46 5464. 17.123, 728 82 [ 92 0. 565,515 8 
27 | 37 14,290, 29 55 53 | 6.808,550}} 83 [93.4% 

28 | 38 14.104,13 5& | 66 6.496,02 84 N 94 | 0.009,000 

29 39 |13-910,74|'57. | 7 | 6.486,q00ſt © ! | 

138 .40 | 13.709, 6¹ 58 68 5-$94,503 5 . ll 


of tu nan 
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(mtaining the values of an annuity of one pound a year for the joint con. 

tinuance of the def of two_perſins whoſe des fer from each other 
20 years ;\ toben the intereft of 
ur de Par 
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AA. pb 4 cent Computed 


7 
* 


Years 


227 of 
the 
ol ler 


bf. 


Fears | Palue: of an 


Years Value of as | 
| | annuity of one 


thelin the annuity of one 
azt of | pound a year 
a Ver the joint. 
_ older | continuance of 
1] both lives. 


Value. of an 
in the) annuity oF one [| 
fond 4 year 


contimuance older | contimuaace of | 


both lives. 


pound & year 
for the goint 


both lives. | 


23 
24 
25 
26 
, 27 
28 
29 
30 
31 


| 5.5 13,096 
5.249.796 


12.402,10 
12.146,36 


11900, 87 


15.929, 42 
15.992,97 
1.861,33] 
13-784, 0 
15.667, 99 
15.5 0, 67 
15•347 
15.178,75 
15.003,54 
14.821,70 
14.681,88 
14˙•452, 13 
(14+244+52 {| 


11.492,9 
110 917,9 
| {9% 34.4. 
10.417, 61 
10.62, 63 
| 9-896,823 
9.62 3,224 
9·˙3 12,07 
9.040.430 
8.737.294 
| 8 413,488 
18.096,18 

1770 
7-4419735|| 

7.064,7 16] 

(6.73 3,9890 
6.408,7771| 
6. 102,706 


— 


— 


{| 244999133 | 
| 24173497 | 


„ 
. 


12.902, 34 | 


ao 
——— — —„— 
. 


#4 


4-98 4,023 
4-719,681 
4.469,896 
4.202,853 
3-94 3,096 
3.706, 498 
3.462,99 
3.246,44 
3-03%03Z 
2.848,658 


1.9534728'| 
1.766,127 | 
1.527,007 | 
1.292,917 
1,065,724 | 
0.840,497 | 
0.646,370 | 
0:444,598 
0.000,000 | 


12.646,97 5 807,267 


— 


- 0 2 22 * oo —— = — 


— 
U — . ˙ 


— 


you of the lives 


n, brush of the Dh 


TAB L E xxxm. 


FA 


Containing the value of n the jat 
2727. of Fo pero lrg > ty day 


ears; when intereſt money is 31 per cent == Comput 
2.3 v Monfleur de Parcieus's ta 4 74 ies of the duratio 
of human life. 
i. Years Tears Pale, of — 


14. 612, 
14.810, 2 
14.263, 0 
14.662,37 


11 3.432,04 
1 3.138, 8 
12.871,77 


12.338,55 


14.542,30 
14.384,49 
14. 186,34 
13.945,55 
13.694,31 


12.611,02 


12.073,74 


11.55 1,46 


11.312,81 


11.801,15 


+ 


11.064,30 


| 


* 
©. 


58 | 9.769,12 
| 59 9.499.177 
| bo 9.217, 864 
64 | 8.924,272 
62 | 8.617,370 
63+ | 8:317,989 
| 64 | 805,274 
65 7.678,014 
66 | 7:356,765|| 57 * 
67 | 7.042,733 
68 6.726, 10 
| 69 6.419,79 
70 ] 6.146, 861 
71 af | 5.828,08 
725.547,75 
73 5 · 2 
74 


* 
- 


| 2-990,528 


343991177 
3-182,288 


2 77976 
2.533005 


12 295974 


2.071,61 
1 876,901 


1.628.765 
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T L E MN. 


jining the values of. am atymity of. one-pound & year fur the. yoint 

antinuance. of tbe Iĩver two per ſom whoſe » ages differ from -eath 

chr by 40 years; when the fnteręſt f money if 3 per cen. 
Bare, de Parcieus's table F the probubllities of 


(mputed fm | 
the duration of buman life. 9 


Values F Years | Values 72 Tears, | Years (Values of an] | 
| anmuity of "on int — of e | 
pound a year far age of (age of 
| "1% $< Þ | 3-511,390 
12.944»45 ||. 23 | $+291,726 
12.812,26 l 24 3.092, 312 
12.65% 1 | 26 2.873.803 
12.464,90 26 4,619,179 
12.27˙57 7 2.369,86 
12.047,58 28 4. 133,824 
17 45 129 | 1:931,165} ; 
11.834830 1.869.911 
11122137 | 31 | 1:412,744 | 
10.988,55 224 1.139.767 
10.714,92 3373 0.919.313 
10.429,%3 4. 34 | 74 | 5:961,816 0.697,512 
1109-14647 35 | 75 | 4-$01,680 3. | 0-473-412 
9.870, 6 36 76 | 456.45 o. oo, ooo 
9.584537 37 | 77 | +259»339 || | $4 | | 
3-286,840 38 | 78 1.4-903,905 || | 


- 


'1 _— | x ö ' 
| 4 | | 4 
886 
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#f 'F Bm. 

| XRꝑX 

9 * 
V. 


T A B L E 


V taining the values of an annuity if ane pound 4 yea} fir cle 
continuance of the lives of two perſons whoſe ages differ fron a. 
8 * by 50 years; when the intereſt of money 1s 31 per cu «i 
' Computed from Monfieur de Parcieus s table of 4 {be probabilit (n 
the duration of buman life. - | the 
2 , 
| 
- | the joint 909" 2 the joint conti- 
24 - HU@HCe younger i” | nuance of beth 4 
fe. Abel. * H. | lift. |} live, F 
5 <p ; Rap 
| i 14 
| | 680,23 24 | 74 | 5-075,965 
10.629,92 25 | 75 | 4811,044 
10.513, | 26 | 76 | 4-529,340 
| 10.359,53 | 27 | 77 44874050 
| 10.148,69 28 |. 78 | 4.003,127 
| 9.938,55 29 | 79 | 3-742+189 
9.709814] 30 | 8g | 3.512,60 
| 94493226] 31 | 8: 3.2930 
l | 9:154,806} 32 | 82 | $.096,568 
| 8.924.696 33 | 83 | 2. 880,142 
'f | 8.301,682 8 34 | 84. | 2:628,121 
| [ : 8. 164,376] 35 | 8 5 2.382, 90g 
| 7.811,34] 36 | 86 | 2.150,475 g 
| | 7:463-965}] 37 | 87 55,98 
+ 71323382} 85 | 1:689,41 | 
8 6. 809, 136 89 | 1 1.429.569 | 
| 6-496 ; Lern. | 
6.197,247 R 0. 931,818 — 
5.900, 6542 92 o 706, 129 
5.623,38 43 93 0.477775 
23.34. [ 44 | 94 1.0, | 
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T A I B XVI. 


ung the watuts e an annuity of one pound a year for the joint 
„ of tuo perfons whoſe ages differ from each 
uber by 60 years; when the intereſt of money is 34 per. cent. 
Computed from Monſieur de Ov Oe Oey of 
the duration of human life, 


35 — — | — — | 
b be + 7 20 | 8 p Cizk 
| 3 049,257 520,1 
: 64 f 9.882,630}| 21 N 
| 65 643,727 || 22 | 3-106,801 | 
$ 1 & 
6 | 66 | 7.382,707 || 23 | 2.888,572 
7 | 67 | 7197-740 || 24 | 26344545 | 
8 | 68 | 6.828,138 || 25 | 2.386,279 | 
9 | 69 | 6.554273 || 26 2.152,327 | | 
10 | 70 | 6.281,256 || 27 1.949, 88 
it E 5.989, 106 [ 28 1.688,533 | 
t2 | 72 | 5-702,314 || 29 1.428,905 | 
| 13 73 416,621 30 11.174.397 1 
| 14 | 74 | 5-134,386]| 31 0.931,450 
bs is | 75 | 4858,956 || 32 | 0.705,886 | 
4 | 16 | 56 | 4-566,065 33 | 9.655.645 
7 | 77 | 4288874 || 34 0.900,000 || 
J 18 78 | 4.028,814 | „ 
* e 3.761,g67 E 
9 1 
5 | 
0 
4 


— „ 


_— I 
2 -< 4 
— m 


— — 


— E * = _—_ - 
- ODD 
* — —— a 


500 


Ge the values of an eg of ane gourd pear fr the f 


continuance of the lives. of tao. perſons whoſe agel d: iffer from 1 
8. (01 
| " other by 70 years; "when the interet of money is 31 fer. cent. oh 

Computed from . Monſieur dt St $ table 1 the We 00 

tbe duration of human life. CRACK * 

Ts, * „57 
in the 1 the | , Eomuity of ans. || in the | in the | anni e | 
age of | age of |. pound a year | age of | age. of |\ pound @ year | 
„ 
| £01 ce | | nuance 
1 Bife. | both ewes. || . ., e ee 
1— — — ͤ — 
R 
| 3 | 73 | 5.137,907 | 14 8. 2.656,044 1 
4 [1:74 i] 4.956.848 \ 15+ | 85 240,893 
5 | 75 | 4-746,962 || 16. [ 86 | | 2:163,852 
$. 1:76 || 4503.d02 | 27: | 87 | 2959233 
7 | 77 | 4-258,192 18 | 88 | 1.695,6r6 | 
8 78 4.025334 19 89 || 1433047 | | | 
9 | 79 || 34777077. | at 90 147885 | 
| io | 8 J 3.557527" I 21 | 91 | 0,933,060 wa 
$56 © 81 | 3.341,255 22 | 92 0.706,947 
12 82 | 3-137,024 || 23 93 .| 0.478,200 
lis | 83 | 914-906 0: 44] 6 1] aan, 


uno Nn 
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T A 'B L E XXXVI. 


za the value of an . 1 * 
aminuance of the lives of Hi perfans whoſe age s differ Wa gory 
ater by 80 years; when the intereſt 5 1 34 fer cent 
Cmputed from Monſieur de Parcieux's table of the ENT, 
tle duration of buman life. 


| . ; 
| Years. | Tears | Yale of an 
in the | in "the |} « 


fe. | A. | beth live. 
£ rob oþ 
3 | 83 | 2:-783.857 | 9 | $9 $ 
4 84 } 2:574»553 || 20 90 4 
5 | 85 | 2-351,322 f | g1 | 0.937,542 | | 
6 | 86 | 2-133,541 | 3® | 92 | 0.709,889 | 
| 7 | 87 } $-940,957 | 13 | 93 | 0-479,721 
8 1 88 9 94 | 0-000,000 | / 
| ! 17 8 4 


ccceix. According 


per cent. is o 
computed,) that” would be neceſſary in order to exhibit the vahu; 
difference of the ages of the two lives upon which the annuity is to « 


.pend; fo that, for example, if the difference of the ages of any twa li 
Was 23 years, or 27 years, inſtead of 20 years, or 30 years, the valye 


lives ſhould be accurately exhibited in ſome one or other of the tables, 


of an annuity of one pound a year for two joint lives in all the poſi 


799i 0934] VG ih 5 20G9T9BID Wo! vigy<* bun 
- CCCCIX, According to Monſieur de Parcieux's table of the prok 
bilities of the duration — lifez (which: begins with the age of 
years, and ends with the age of 94 years, and ſuppoſes the utmoſt pogiy 
extent of human life to be ſomewhat leſs than gg years,) it is evident t 
only one pair of lives canibe found whoſe: 
by 90 years, to uit, eo lines of che ages ab. d gg Near. And t 
value of an annuity of one paund 2 year for the joint continuance of 
lyes of theſe 080 upon a fuppoſition that the intereſt of money i, 
468,599 ee eee e 


- X. L 


Remarks on the great number of tables (of the ſame kind as thoſe alot 


annuities for tao joint lives in all their poſſible varieties, OP 


:CCCCK, It would evidently be à work of great uſe and eonvetic 
to thoſe perſons who have occaſion to ſell or purchaſe ànnuities for 
Joint lives, to compute as many more tables, of the ſame * as the t 
foregoing ones, as there may be taken differeat numbers: of years far t 


* . 


an annuity. of ane pound a year during the joint cantinuance of both 


the ſame manner as the values of the like annuities are exhibited in 
foregoing tables when the difference of the ages is either o, or g jean, 
10 years, Or 20, 30, 40, 5O, 60, 70, or 80, years, But this would requ 
an immenſe quantity of calculation. For, in order to have the exact val 


varieties in which the ages of the two lives may he combined toget 
when the intereſt of money is 34 per-cent. (as it is ſuppoſed to be in 
ten foregoing tables,) it would be neceſſary to compute no fewer than 
different tables, or $3 more than the ten that are above computed. | 
beſides.the ſaid ten tables, which exhibit thoſe values when the ages of 
two lives are equal, and when they differ from each other by 5 jean, 
o years, or 20 years, or 30 years, or 40 years, or 30 years, or 60 ye 
or 70 years, or 80 years, it would be neceſſary to compute an elevel 
table of the fame kind that ſhould exhibit the values of a like annuity 
the joint continuance of two lives whoſe ages differed from each other 
one year; and a twWelfch table of the fame kind when the difference of 
ages is two years; and a thirteenth table of the ſame kind when 
difference of the ages is three years ; and, in general, a new table of 
4 SLRs + DSS © wh | 
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* 
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me kind for every new difference that can be taken between the ſaid two 
; which differences (if we reckon o for one of them, or include the 
aſe of two lives of equal ages,) will, all together, (or inoluding the tem- 
Ferences in the tables above - computed,) amount to the number of 93. 
the youngeſt life ſer domn in the table of probabilities is of the age of 
year; or, if we make uſe of Monſeur de Parcieux's table of proba- 
fines, (in which the youngeſt age is that of 3 years) will amount to the 
pmber of 91. And; if we were deſirous of 12 
ke annuities for two joint lives in all their poſſible varieties when the 
aerelt of money is either 2 per cent. or 24 per oent. or 3 per cent. 
x 4 per cent. or 44 per cent. or 5 per cent, or 6 per cent. or 7 
x cent, or 8 per cent. or 9 per cent. or 10 per cent. as well as 
men it is 3% per cent. (as we have che values of the like annuities 
x ſingle lives of all ages for all thoſe different rates of intereſt in the 
les exhibited above in pages 221, 222, — ——23t2,) it would be neceſ- 
i compute the ſame number of tables of this kind, to wit, 93, or 91, 
des, for each of theſe rates of intereft z which would make, in all, 12 
mes 93, or 12 times 92, ſuch tables, or more than eleven hundred 
þ tables. Now the computation of ſuch a prodigious number of tables 
uld be a buſineſs of ſo much length and labour that it, probably, will 
ver be undertaken ;. r it might be worth the While of 
Government, or of ſome of the ſocieties for making inſurances upon 
„or of the dean and” chapter of ſome rich cathedral church, whoſe - 
are leaſed out upon lives, or of ſome other wealthy body of men, to 
m ſuch tables might be peculiarly uſeful, to caule πu. or three, ſets of 
tables to be computed for #wvo, or three, of the moſt common and 
ful rates of intereſt, as, for example, for 34 per cent. 4 per cent. and 
per cent. If this were to be undertaken and carefully performed, 
der ſuch encouragement, it would, I doubt not, be allowed on all hands 
de a work. of great merit and of general advantage to the publick. - . 
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Ferran 
two joint lives, as are not-coutained in any of the: foregaing tables. 


CCCCXI, But in the mean while, and until ſuch tables ſhall he pub- 
ed, it will, be defireable to find out, if poffible, ſome tolerably eaſp 
bod of deriving the values of ſuch annuities for two joint lives as are 
t down in the foregoing ten tables, from the values of thoſe which 
ttherein exhibjred..,, Now this may, be done to a moderate degree of 


1 
* 


4 


neſs, ſufficient for common - purpoles, ./by- 
uch may be explained in the following manner. 
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The principles of Cc xII. The principles upon which this ethod of interpala 


' annuity for the joint continuance of any two given lives is greater than t 


years and NA Te years. Thus, for example, the value of an annyj 
of one pound a year for two joint lives of the ages of 23 years an 


number of lives that are ſucceſſively older the one than the other by « | 


life is to de ſucceſſively combined, are of the ages of N +» 


WW Nn years, N FAT 1 years, VAL years, NTA T3 ) 


= 
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is founded are as follows. 4 


Ina the firſt place it is evident beyond a doubt, that the value of 


value of the like annvity. for two other lives whereof the younger is 
the ſame age with the younger of the two former lives, and the older 
older than the older of the two former lives: or, in other words, the val 
of an annuity for two joint lives of N years and N years is | 

than the value of the ſame annuity for two joint lives of the ages of 


of the ages of 23 years and 40 years. N 
In. the ſecond place it ſeems highly probable, that, if we take ame 


30 years is greater than the value of the lixe annuity for two Joint live 


year, and combine them, one after another, with another life that is young 
than any of them, the values of an annuity for theſe ſucceſſive pairs of joit 
lives, (in all of which the youngeſt life is of the fame age,] will be nea 
in arithmetical proportion, as well as the ages of the older lives in the 
ſucceſſive pairs of lives, which are ſuppoſed to increaſe by the equal dif 
ference of one year. Thus, if the younger life in each of theſe-pairs « 
lives is of the age of N years, and the ſeveral older lives, with which thi 


N-+n +1 years, N+#+2 years, N+» +4 years, N+1+ 
years, NFA ＋ 5 years, &c, it is probable that the values of an anoui 


for two joint lives of the ages of N ycars and Ne years, 

and for two joint lives of the ages of N years and N+ n+1 years, 
and for two joint lives of the ages of N ycars and No #2 years, 
and for two joint lives of the ages of N years and N +a+3 year, 
and for two joint lives of the ages of N years and Nq- #5 4 years, 
and for two joint lives of the ages of N years and N. s years, & 
will form, pretty nearly, an arithmetical progreſſion, as well 'as the alde 


* + 4 years, N+#-+5 years, &c. themſelves: only the ſeries 
thoſe values will be a decreaſing progreſſion, whereas the ſeries of th 
older ages is an increaſing one. This, I ſay, ſeems probable, (though 
is not abſolutely evident,) and will be found to be ſufficiently peas f 
truth, when the number of the terms in theſe progreſſions is nat gud 
than 11, to be the foundation of a very uſeful method of approumaus 
10. che yalues of theſe joint annuities, 1 
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o lives of the ages of N years and M years, in which a, the 
ifcreace of the two ages, is not either 5 years, or 10 years, or 20 years, 
x 30 years, or 40 years, or g years, or 60 years, or 70 years, or 80 years, 
which are the differences of the two ages in the foregoing tables,) but 
ane intermediate number of years between ſome two of theſe differences, 
zu are contiguous to each other, we 
Let the greateſt difference (amongſt the differences ſet down in the 
going tables, which are either 5 years, or 10 years, or ſome multiple 

19 years,) than which the given difference, à is greater, be 10 x M, or 
on, Then, it is evident, the next greater difference, or the leaſt dif- 
fence (amongſt the differences ſet down in the foregoing tables,) that is 


jeater than the difference a, will be 10 x 1 1, or 10 * + 40, | There- 
ue (by the firſt principle above-mentioned,) the value of. the propoſed 
nuity of one pound a year for the joint continuance of two lives of the 
wes of N years and M years will be of an intermediate magnitude 
gween the value of a like annuity for two joint lives of the ages of N 
rs and N + 10m years, and the value of a like annuity for two joint 
jes of the ages of IN years and N＋ 10m + 10 years; both which 
lues may be found in ſome of the foregoing ten tables. And thus we 
ur obtain, by means of the firſt principle above-mentioned, two limits 
the value of the propoſed annuity, between which we may be ſure it is 
u intermediate magnitude. — * 
And, by the ſecond principle above-mentioned, we may make a nearer 
proximation to its true value by reaſoning as follows. 


The eleven following values of an annuity of one pound a year for 
djoint lives, (of which eleven values we can find the firſt and the laſt 
the ten foregoing tables,) will form, pretty nearly, a decreaſing arith- 
kuca] progreſſion; to wit, the values of the ſaid annuity: for two joint 
ſs of the ages of , 


NM years and N + 10 years, 
N years. and N + 10 + 1 years, 
N years and No 10mm E 2 years, > 4. 9g, "43 
ges and N- 7% . 3 ffn 
N years. and N + 10% F 4 years, | | 
N years and N 10 m -| 5 years, nts, 
. IJ<EI . N years 


* 


ccccxIII. Theſe things being Prenftsd, let it be propched 40 Bad The ald we 


% value of an annuity of one pound a year for the, joint continuance of itlelf. 


1 


thad 


F2 
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N years and N-þ 10m + 6 years, 
N years and N + tom + 7 years, 
N years and N + 10m + 8 years, 

N years and N + 10m + 9 years, 
and N years and N + 10m + 10 years, 


Subtract therefore the laſt of theſe values from the firſt, and divide 1! 
difference by 10; and the quotient thence ariſing will be the quant 
which muſt be continually added to the laſt value, or ſubtracted from t 
firſt value, in order to form an arithmetical progreſſion of terms betwee 
the firſt value and the laſt, Let theſe continual additions, or ſubtraction 
be made. And, amongſt the terms thereby obtained, that which cor: 
iponds to the ages of N years and Na years (which latter age mu 
be equal to one of the intermediate ages between N - 10m years 2 
N + 10m + 10 years,) will be a near value of the propoſed annuity 
one pound a year for two joint lives of the ages of N years and N-- 
years, QEL _ 
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Examples of the foregoing method of diſcovering the values of the alu 
mentioned intermediate, or omitted, annuities for tao joint lives 
Interpolation, | 


CCCCXIV, As an example of this method of interpolation, let 
two lives for whoſe joint continuance an annuity of ane pound a year 
to be granted, be of the ages of 70 years and 77 years. 


Then it is evident, in the firſt place, that the value of this annu 
is not contained in any of the foregoing ten tables; becauſe 7 years is n 
the difference of the two ages in any of them. 


But, in the ſecond place, we may obſerve that the value of an annui 
of one pound a year for the joint continuance of two lives of the ages 
70 years and 77 years muſt be leſs than the value of a like annuity 
the joint continuance of two lives of the ages of 70 years and 75 yea 
but greater than the value of the hke annuity for the joint continuance 
two lives of the ages of 70 years and 80 years. 


In the third place we may obſerve that the values of the two lat 

- annuities, (between which the value of the propoſed annuity lies,) to # 
the values of an annuity of one pound a year for the joint continuance! 

two lives of the ages of 70 years and 75 years and of a like annulty 

the joint continuance of two lives of the ages of 70 years and 80 Je 

are both contained in the foregoing tables; the former of theſe i 

being contained in Table XXX, in which the difference of- the ages 

years, and the latter of them being contained in Table XXXI, in wi 
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4 difference of the ages is 10 years. The former of theſe values appears 
fable XXX to be = £3.560,612; and the latter of them appears in 
luble XXXI to be = 2.793, 419. Therefore the value of the propoſed 
anuity of one pound a year for the joint continuance of two lives of the 
es of 70 years and 77 years is of an intermediate magnitude between 


4.560, 612 and 12.793, 419. a 10 


ln the fourth place we may reaſonably ſuppoſe that the values of an 
qnvicy of one pound a year for the joint continuance of the ſix following 


un of lives, to wit, 

two lives of the ages of 70 years and 75 years, 
two lives of the ages of 70 years and 76 years, 
two lives of the ages of 70 years and 77 years, 
two lives of the ages of 70 years and 78 years, 
two lives of the ages of 70 years and 79 years, 
and two lives of the ages of 70 years and 80 years, 


rl form, pretty nearly, an arithmetical progreſſion, or will decreaſe by 
xearly equal differences. Therefore, if we ſubtract the laſt of them, which is 
(2.793, 419, from the firſt, or £3.560,612, and divide the remainder, 
p uit, £0.767,193, by 5, the quotient, £0.153,438, will be the common 
diference by which theſe terms will decreaſe; and conſequently, if this 
quotient be either continually added to the laſt term, £2.793,419, or con- 
mnually ſubtracted from the firſt term, C3. 360, 612, we ſhall thereby 
gbtain the values of the intermediate terms of the progreſſion. If we 
proceed by addition, theſe intermediate terms will be as follows, to wit, 


333 ＋ Kiel or 4437 
2.946,87 ＋ o. 133,438, or 3.100, 293, 
3.100, 93 ＋ 0. 153,438, or 3.283732, 
and 3.2 53,732 + 0. 133,438, or 3.407, 713 


and, if we proceed by ſubtraction, they will be as follows, to wit, 
£ £ £ 


3:560,612 — 0.153,438, or 3.407, 174, 
3.40, 4 — 0.13, 438, or 3.253,36, 
3.25 3,736 — 0. 133,438, or 3.100, 298, 


and 3.100, 298 6. 154,438, or 2.946, 860. 


Fit e Therefore 


Sevond example. 


Therefore the values of an annuity of one ponnd a year for the joint con 


years muſt be fomewhat leſs than the value of a like annuity for two jol 
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FSFE SIT TIKdf 125443193 3U 119 
1 70 years and 76 years, . 
3 70 years and 77 years, 
3 0 251 70 years and 78 years, 
1 2 2:10 and 70 years and 79 years, 


tinuance of two lives of the ages 107 ole 


* — 


Will be nearly equal to 
r 
3.407, 174, 
3.253.736, 
3.100, 298, 
| and 2.946, 8 6 — 
of which values the ſecond; to wit, C3.2 53,736, is that we were 
ſearch of. QE. * Hl | ly 294 ow; 


Note. This value, 3. 283,736, (which is the third term of t 
arithmetieal progreſſion, conſiſting of ſix terms, whoſe firſt and laſt ter 
are £3.560,612 and £2.793,419)- might have been found ſeparatcly, « 
without finding the other intermediate terms of the ſaid progreſſion, b 
dividing - the difference of the extreme terms, to wit, £0.767,193, by; 
ſo as to find the common difference of the terms, or {0.15 3,438, an 
then ſubtracting twice the ſaid difference, or £0.306,876, from the fr 
or greateſt, term, £3.560,612. For £3.560,612 — £0.306,876, 
= 43-2537 30. 


CCCCXV. As another example of this method of Interpolation, le 
us ſuppoſe the ages of the two lives, for the joint continuance of whic 
an annuity of one pound a year is to be granted, to be 59 years an 
70 years. 


Here we muſt obſerve in the firſt place, that the value of an annvi 
of one pound a year for two joint lives of the ages of 59 years and; 


lives of the ages of 59 and 69 years; which appears by Table & 
to be = £5.011,286. 11 Jo | 


ere 
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ja the ſecond place we muſt obſerve that the value of the ſaid annuity 
one pound a year for the joint continuance. of two lives of the apes of 
g years and 70 years will be greater than the value of a like annuity for 
joint continuance of two lives of the ages of 59 years and 79 years; 
ich appears by Table XXXII to be = £3.462,599. Therefore the 
ge of the ſaid annuity of one pound a year for two joint lives of the 
xs of 59 years and 70 years is greater than £3.462,599, but leſs than 
5615286. And it will evidently be much nearer to the greater of theſe 
bes, or £5-011,286, than to the leſſer value, £3.462,599. 


ſa the third place, in order to make a nearer approach to the valde of 
is annuity, we muſt ſuppoſe that the values of an annuity of one pound 
ear for the eleven following pairs of lives, to wit, 


for two lives of the ages of 59 years and 69 years, 
two lives of the ages of 59 years and 70 years, 
two lives of the ages of 59 years and 71 years, 
two lives of the ages of 59 years and 72 years, 
two lives of the ages of 59 years and 73 years, 
two lives of the ages of 59 years and 74 years, 


1 two lives of the ages of 59 years and 75 years . 
yy two lives of the ages of 59 years and 76 years, _ 
n, b two lives of the ages of 59 years and 77 years, 

by 4 two lives of the ages of 59 years and 78 years, 

, * and two lives of the ages of 59 years and 79 years, 

» fs 


MN, 


whic 
rs an 


| form, pretty nearly, an arithmetical progreſſion, or decreaſe by nearly 

differences. And, if they do ſo decreaſe, the difference between 
firſt and ſecond of thoſe values will be nearly the tenth part of the 
ference between the firſt and the laſt values. Now the firſt of theſe 
ws has been ſhewn to be = 5. 611,286, and the laſt of them has 
n ſhewn to be = L£3.462,599: and the difference of theſe values is 
143,687; of which the, tenth part is £0.214,868. Therefore the ſecond 
the foregoing eleven values will be = £5.611,286 — £0.214,868, 
{5.396,418. Therefore the value of an annuity of one pound a year 
wo joint lives of the ages of 59 years and 70 years, will be, nearly, 


w to £5.396,418, Q. 


O88 CCCOXVI. There is another way of obtaining a near value of this 


uty by means of the foregoing tables, beſides this of Interpolation; 
t which differs very little from it, and is founded on exactly the ſame - 


cples, It is as follows. 
It 


It appears by Table XXX, (in which the difference of the age; M 
the two lives is 5 years,) that the value of an annuity of one pouna i 
year for the joint continuance of two lives of the ages of 59 years and g 
years is C6. oo, oo. And we have ſeen that the value of a like anny 
for the joint continuance of two lives of the ages of 59 and 69 year, 
£5.611,286; which is leſs than £6.700,900 by the difference {1.089,6, 


— — _— * 


Now we may reaſonably ſuppoſe that the values of an annuity of 0 
pound a year for the joint continnance of the ſeven following pairs 
lives, to wit, ; a | ee 
tal 
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two lives of the ages of 59 years and 64 years, 
two lives of the ages of 59 years and 65 years, 
two lives of the ages of 59 years and 66 years, 
.two lives of the ages of 59 years and 67 years, 
two lives of the ages of 59 years and 68 years, 
two lives of the ages of 59 years and 6g years, 
and two lives of the ages of 59 years and 70 years, 


will form, pretty nearly, an arithmetical progreſſion, or will decreaſe 
equal differences. And, if they do ſo decreale, the difference between t 
firſt of them (which is = £6.700,900,) and the laſt, (which is the val 
ſought,) will be.cqual to ſix times their common difference; and co 
quently, if we can find the common difference of theſe values, the laſt 
them may be derived from the firſt by ſubtracting from it fix times the f 
common difference. And it may alſo-be derived from the fixth va 
(which we have ſeen to be = £5.611,286,) by ſubtracting from it the i 
common difference itſelf, We muſt therefore inquire what 1s the 
.common difference, 


Now, ſince the firſt of theſe values (which are ſuppoſed to form 
arithmetical progreſſion,) is = £6.700,900, and the ſixth of them 1s 
5.611, 286, it follows that the common difference of theſe values 
be a fifth part of the difference of £6.700,900 and £5.61 1,286, that 
a fifth part of £1.089,614, and therefore will be = Co. 217,922. Th 
fore ſix times the ſaid common difference will be = (fix+times (C0. 217 
or) £1.307,532; which, being ſubtracted from £6.700,900, or the i 
.of the foregoing ſeven values, leaves £5.393,468 for the Jaſt of the | 

values, or the value of an annuity of one pound a year for two joint! 
of the ages of 59 years and 70 years. QE1, 


Or, if we ſubtract the common difference, £0.21 7,922, itſelf, f 
£5-011,286, or the lixth of the foregoing values, the N wn 
9 5.3933 
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393,364, will be the laſt of the ſaid ſeven; values, or the value of an 
muy of one pound a year for two goint lives of the ages of 59 years 
d 70 years. QE. . „ne SOR 


* 


Note. Theſe values C5. 393,368 and (g. 393,364 are fo nearly equal 
y the value found for this annuity in the laſt article, to wit, Cg. 396, 418, 
ut the difference is not worth attending to. But, if it were, we ought 
conſider the value laſt obtained, to wit, C5. 393,368, as being nearer to 
exact value of the propoſed annuity than 5. 396, 418, becauſe it is 


m the other, in Art. cecexv, by means of which the former value, 
395,418, had been found. 


CCCCXVII. As a third example of this method of Interpolation, 
the ages of the two lives, upon the joint continuance of which an 
nuity of one pound a year is to depend, be 26 years and 53 years; the 
ference of which is 27 years. 


Here we muſt obſerve, in the firſt place, that the value of this annuity 
ks than the value of a like annuity for two joint lives of the ages of 
6 years and 46 years, and greater than the value of a like annuity for 
w joint lives of the ages of 26 years and 56 years; whence it follows, 


ater than £10,298,13. 


ln the ſecond place we may reaſonably ſuppoſe that the values of an 
nuity of one pound a year for the joint continuance of the following 
ven pairs of lives, to wit, | 


two lives of the ages of 26 years and 46 years, 
two lives of the ages of 26 years and 47 years, 
two lives of the ages of 26 years and 48 years, 
two lives of the ages of 26 years and 49 years, 
two lives of the ages of 26 years and 50 years, 
two lives of the ages of 26 years and 31 years, 
two lives of the ages of 26 years and 52 years, 
two lives of the ages of 26 years and 53 years, 
two lives of the ages of 26 years and 534 years, 
two lives of the ages of 26 years and 55 years, 
and two lives of the ages of 26 years and 56 years, 


will 


ptained by means of an arithmetical progreſſion conſiſting of fewer terms 


Third example, 


Tables XXXII and XXXIII, that it is leſs than 12.646,97, and 
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will orm, pretty nearly, an arithmetical progreſſibn, or will” decreaſe 1; 
nearly equal differences. And, if they do ſo decreaſe, their common differen- 
will be nearly a tenth part of the difference of the extreme terms. Now 

extreme terms are £12.646,97 and £10.298,13, the difference of which 
12. 348.84; and the tenth part of this difference is £0.234,884, Therd 
tore _ £0.2 34,884, is the common difference of the terms; and cond 
quently £10.298,13 + 3 x £0.234,884, (or £10.298,13 £0.704,652 
or {11.002,78 will be the value of the laſt term bur three, or of t 
eighth term, or will be the value of the propoſed annuity of one pound 
year for two joint lives of the ages of 26-years and 53 years, QE1, 


* 


CCCCXVIII. Theſe three examples will, 4 be ſufficient t 
illuſtrate this method of deriving the values of ſuch annuities for two jo 
lives as are not contained in the foregoing ten tables, from the values c 
the annuities that are contained in thofe tables, by Interpolation. A 
therefore I ſhall not add any more examples of this method with 71 
deſign. 


Other examples of the foregoing method of Interpolation, which: ſerve 
ſhew to what degree of exattneſs the near values of theſe annuities 
ui joint lives, that are obtained by means of it, may be ſuppoſed 
co-incide with thetr true values. | © TIT 


_..CCCCXIX. But it will be neceſſary to give a few more ipſtances 
this method of Interpolation with another view, namely, in order to ſh 
that the values of annuities for two joint lives which are obtained by me 
of it, are pretty nearly equal to. their true values, and may conſequent 
be uſed, on all common occaſions, inſtead of the ſaid true values, withc 
any ſenſible inconvenience. Now this will beft appear by computing, | 
means, of this method of Interpolation, a few of the near values of 
annuity of one pound a year for the joint continuance of two lives wh 
ages differ from. each other by 5 years, and then comparing the ſaid ne 
values of theſe annuities, thereby obtained, with the exact values of ti 
ſame annuities exhibited above in Table XXX, page 493. 


a 24, L ' 5 — | — * _—_ . 
*_*CECCXX. Let it therefore be required, in the firſt place, to f 
by this method of Interpolation, a near value, of an annuity of one pov! 
a year for the joint continuance of two lives of the ages of 10 years 1 
15 years; the exact value of which annuity appears in Table XXX to 


£175.048,c9.. K 
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Now it appears by Table XX X that the value of an annuity” of one 
gund a year for co joint; Lvcs that are both of the ſame age of 10 years, 
5.397,68. And it appears. from Table XXXI that the value of a 
ke annuity of one pound a year for two joint lives of the ages of 10 
wars and 20 years 18 £16.634,79. Therefore, according to this method of 
kerpolation, the value of an annuity of one pound à year for two joint 
hes of the ages of 10 years and 18 years, will be nearly equal to an arith- 
peiical mean proportional between 417.397,65 and £106.634,79, and 


aequently will be nearly equal to (e 19634179 or 


i244, or) 117.016, 22. QE. 


muity, and C17. 048, og, its exact value, is £0.031,87, Which is leſs 
un one 534th part of the ſaid true value. Re 


(C CCXXI. Let the two lives be of the ages of 20 years and 25 Second example. 


Then will the exact value of an annuity of one pound a year for theſe 
joint lives, according to Table XXX, be £15 701,10. 


The near value of the ſame annuity will, according to the foregoing 
nod of Interpolation, be an arithmetical mean proportiohal between 
16,009,67, which appears by Table XXIX to be the value of à like 
ity for two joint lives that are both of the age of 20 years, and 
15.298,75, which appears by Table XXXI to be the value of a like 
_uty for two joint lives of the ages of 20 years and 30 years; and 

Wet eee £ | 17 £ K £ 
Juently the ſaid near value will be { 2 222 2, 


ä 2 
L * | 
— = 115.634,21. QE. 


2 


The difference between this near value, {1 5.654,21, of the propeſed 
uy, and its more exact value, Z15.701,ro, is £0.046,89, which is 
tan the 334th part of the ſaid exact value. 


Un u CCCC XXII. Let 
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Third example, 


Fourth example. 


514 The Principles of the Dodtrins of 


CCCCXXIIL.. Let the two lives be of the ages of 30 years arg 
35 years. KL | 4 


Then will the exact value of an annuity of one pound a year for theſ 
two joint lives, according, to Table XXX, be £14-.35756- 


And the near value of the fame annuity will, according to the fore 

oing method of N be an arithmetical mean proportion; 

r- the value of a like annuity. for two joint lives that are both o 

the ſame age of 30 years, which appears by Table XXIX to be 14.776,36 

and the value of a like annuity for two joint lives of the ages of 30 yea 

and 40 years, which appears by Table XXXI to be £13,709,61; and 
£ £ £ 


2 
{ri 4.242,99. QEI. 


The difference between this near value, £14.242,99, of the propos 
annuity, and its more exact value, £14:357,50, is C0. 114,7; which | 


leſs than the 125th part of the ſaid exact value. BR ( 
| * 

1 
CCCCXXIN. Let the two lives be of the ages of 40 years ul 
45 years. * 
0.07 


Then will the exact value of an annuity of one pound a year for thek 
two joint lives, according to Table XXX, be £12.193,97. 


The value of an annuity of one pound a year for two joint lives tha 
are both of the age of 40 years, appears by Table XXIX to be £12.957,8; 
and the value of a like annuity for two joint lives of the ages of 40 year 
and 50 years appears by Table XXXI to be £11.229,92. Therefore 
value f the like annuity for two joint lives of the ages of 40 years an 
45 years is nearly equal to an arichmetical mean between £12.957,85 1 


4 4 
11.229,92, and conſequently is nearly equal to — 4 11.242999 
24.187,77 | 
or 24 =, or ) £12,093,88, QEI. 


— 
* 


yg 
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The difference between this near value, £12.093,88, of the propoſed 
qauity, and its more exact value, {£12.193,974- 18/0. 100, og; Which is 


> 5 than the 12 1ſt part of the ſaid exact value. 


* 


CCCCXXIV. In like manner, if the two lives are of the ages of Fifth example, 
jo years and 55 years, the exact value of an annuity of one pound | 
luring their joint continuance, given in Table XXX, is £9.273,595; 
W nd the near value of the ſame annuity, obtained by the foregoing method 
of Interpolation, will be an arithmetical mean between 5 5,94 and 


34,632, and conſequently will be equal to , or 
4 183,786. QE I, 


The difference between this near value, .£9.183,786, of the propoſed 
wnuity, and its more exact value, £9.273,595, is £0.089,809 z which is 
k{ than the 103d part of the ſaid exact value. 


ch} | | 
CCCCXXV. If the two lives are of the ages of 60 years and 65 gisch example. 
fears, the exact value of the annuity will be £6.382,877 y and the near — 
4 4 k 
ue of it will be = (== +. 5:336,098 — 12:619,453 =) 


$271 517 
16.309, 726; which differs from the exact value, (6. 382,877, by 
10.073, 151, which is leſs than the 87th part of the ſaid exact value. 


£ 


CCCCXXVI. If the two lives are of the ages of 70 years and 75 Seventh example. 
the exact value of the annuity will be C3. 360, 612; and the near 
| OY £ Shan is | 
of it will be = (222882 I, :792:419 = 7:222-94t = 
2 N 8 
511,470; which differs from the exact value, £3.560,612, by 
049, 142; which is leſs than the 72d part of the ſaid exact value. ; 


| 


CCCCXXVII. And, if the two lives are of the ages of 80 years Eighth example. 
id 8; years, the exact value of the annuity will be £1.595,707 3 and 

£ 4 4 
i near value of it will be = ( 2 5 £ 9:999:073 = 2:956,311 — ö 


Th 5 


| Uuu 2 | £1.483,1553 


' 
| 
' 
| 
| 
| 
| 
| 


' Firſt concluſion, 


years and 65 years, of 70 years and 75 years, and of 80 years and 8 


years and. 48 years, &c, But, if any perſon, ſhould; doubt of this cor 


i4 


Second conclu- cc 


ſion. 


method of interpolation to the diſcovery of the near values 
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CCccxxvIII. From theſe enamples v. may conclude” that, 
the difference of the ages of two liyes/is g. years, and the age of the olds 
of them is not greater than 75 years, the near value of an annuity of « 
pound a year for the joint continuance of both lives, that is derived, b 
the foregoing method of Interpolation, from the values, (given in Table 


* 


XXIX and XXX1,) of à like annuity for two joint lives both of the fan 
age with the younger of the two propoſed lives, and of a like annuity fo 
two joint lives whoſe ages differ by 10 years, and of whick the younger i 
of the ſame age with the younger of the two propoſed lives ; — I ſa 
we may conclude that the ſaid, near value of the ſaid annuity, fo obtained 
will differ from the true value of the ſame annuity by leis than the 72; 
part of the ſaid true value; and that, while the age of the older life is no 
22 than 65 years, the difference of the ſaid” near and true values wil 
leſs than an 103d part of the ſaid true value. For, I preſume, it can 
not be doubted that, what we have found to be true concerning th 
differences of theſe, values in the foregoing examples ef two lives of 
ages, of 10 years and 15 years, of 20 years and 25 years, of 30 yea 
and 35 years, of 40 years and 45 years, of go years and 55 years, of 6 


years, will be true with reſpect to all other lives of ages that lie betwee 
the ages herein ſpecified, and which differ from each other by the lam 
difference of g years; as, for example, of two hves of the ages of 1 
years and 18 years, 23 years and 28 years, 33 years and 38 years, 4 


<Iuſion,. he may eaſily ſatisfy himſelf of the ee in, appirog, 

of as many o 
theſe latter annuities as he ſhall think fit, by. means of Tables XXIX and 
XXXI, in the manner above exemplified in the preceeding articles, and 
then comparing the near values, thereby obtained, with the true values e 


the ſame annuities exhibited in Table Xx . C 

PHO 9910 : | 4 35 T FRE N ; hard): 

34 70 XXIX. And, ſecondly, we may conclude wit b a good deg 3 3 
probability, that, ſince the near values of the , annuities contained 1 * 

v7 20x & vn . | 19 855 Gif fro ue 

able XXX, for. the jomt continuance, of two lives who b ages differ iro enly 

esch otheg by 5 years, which are obtained by this method of Interpolation... ”. 

differ from the true values of the ſame annuities; by ſuch ſmall quantitie * 


as a 72d, or a 103d, part, of the ſaid true values, the near values of oth 
anduitięg fer- two joint lives, where the difference of the ages is greater | 


5 N LI. F. | h N NIA ES. 555 5 7 * 
b than 5 years, obtained hy the ſame od. of Laterpolation,, Fart, 8 


. 
* 
+ %* 


om their true values by Amaſt as .ſmall:quantings, qr hy. qua nc 
ey different from the 72d part, or the 103d part, of che Lad true values. 


for in both caſes the near values of the annuities fought ate obtained by 


* - 


tat the values of eleven annuities 
uance of eleven pairs, ol 


m9; I) 
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and NM years and N + 10% feat, - 


therefore we fin 


that are obtained in the fame manner, will differ from their true values 
greater than the ſaid difference between the near value and the true value 
V+ ; years, which is the middlemoſt annuity of the whole eleven. 


t gi $03 i AKA 

hed — | IN 2:4 | . ans m od 0503 

(CCC XXX. And, if this concluſion be juſt, (which 
tardly poſſible to doubt of,) the near values of annuities for two joint 
Ives, obtained by this method of Interpolation, may be conſidered as 


vues, when the 9K the older life is not greater than 55 e by 
aly about the 1030 part of the ſaid true vaſbes when the age of the ä 


% 


tv values when the age of the older life is only 30 or 26 yes. 
8 12 69111 7-33 YH DIE. 307 £43 Tx ö ky HG 


" | on N 9 1 
en 13 rl : 
n a1 


= 
1 


pppoſing that the principle laid fon is Art.,cccex1 is nearly true, or 
of © moe a year” for the joint con- 


1 I ＋ . | 


bem, pretty marie. an r or decteaſe by neafly 


ether by as ſmall quantities, or by quantities that will be very little 
the ſaid annuity for two joint lives of the ages of N years and 


Wfcring from their true values by only about the 72d part of the ſaid true 
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The values of CCCCXXXI. Now either the 103d par 


annuities for two annuity, or the 72d part of it, is too ſmal 
joint lives, ob- 


_ by _— And conſequently this method of finding the values of annuities for 


nterpolation, are joint lives by Interpolation between the values of other contiguo 
ſufficiently exact annuities that have been already computed, may juſtly be conſidered 
= ordinary pur- . very uſeful and a ſufficient ſupplement to the want of ſuch comp 
EO tables of the values of theſe joint annuities, adapted to all the poſit 
differences of ages in the two lives, as are mentioned in Art. cccex, 


t of the true value of 


; End' of the explanation and illuftration of the foregoing method of fu 
the values of annuities for tuo joint lives I Interpolation. 


ccccxxxII. 1 ſhall now preſent the reader with another ſet 
tables of the values of annuities for two joint lives, of. the ſame kind 
thoſe above exhibited in Art, ceccviii, and which I have procured 


be. computed, (like the former,) under the inſpection of the learne 
Mr. Morgan, from Monſieur de Parcieux's table of the probabilities 
the duration of human life, upon a ſuppoſition that the intereſt of mone 


is 41 per cent. Theſe tables are as follows. | 


a difference to be of mu- 
importance in the bargains that are made for the purchaſe of life. annuiti 


T A B L E 


the walues an annuity of wie poi , for i / 
— the Gi of two perſons of the ſame age, when. the in- 


xXxXR. 


LIP EAN u 1 T1 E 8. 


. 53 


110 


tereſt of money is 44 per cent. -Computed from Monfieur de e 
table 2 2 N duration of human Ha., 5. 
ſur.| Years | Values of an ||} Years 1 Tas Pals of an Tears Tra: 2 ES 1 
- they anauity of one Nin the | in the| annuity of one || in the| in the| annuity of one 
ge of Pound a year age | age of | than a your 1928 22 1 
e 
both lives. * 1 4 7 [4 both lies. life. | beth Hoes. | 
| £ n | bo 7 | 4 |. 
3 | 3 [13-570765}| 34 | 34 [12-659,86 |} 65 | 65: |5.423,067 | 
+ | 4 |14-072,22 33 | 35 12.536,31 || 66 | 66 [5.123,340 : 
5 | 5 14.395,92 36 | 36 112-407,78 1} 07 | 07 [4834997 | 
6 | 6 [14-031,71 |} 37 37 12.273,92 68 68 4 559,660 5 
12.755538 | 38 112.095,25 | 6g 59 [4.300,488 | 
i | 8 4.910,24 | 39 | 39 11.907,44 70 | 70 7881570 | 
9 | 9 [15.004,20 40 [ 40 11.709,84 71 71 | 3-816,915 
0 10 5.037,76 [| 41 4 11.501, 72 72 3. 599,136 
u 11 13.504, || 42 | 42 11.282,46 73 | 73 | 3384-355 | 
2 | 12 [14.897,33 [| 43 | 43 11.081,13 i} 74 | 74 175,568 
13 | 13 14.28.69 || 44 | 44 10.806,91 (| 75 | 75 | 2:977+377 
ly | 14 [14.668,91 | 45 | 45 10.848,84 7676 2.757.619 
5 | 15 14.546,70 | 46 | 46 10.275,91 || 77 | 77. | 2.549,448 
6 | 16 [14.418,73 || 47 | 47 10.1825 78 | 78 8 
717 14.321,26 48 ] 48 9.755,94 79 79 2.163, 060 
918 14.219,84 49 49 | 9:508, 360 | 80 80 [2.005,385 
ly | 19 14.114, 0 || 50 | 50 | 9.246,458 1 31 | 8645 
w 20 |14.004,10 || 5t | 5t 9.003, 958 82 | - 1. 244,983 
21 13.926,24. 52 | 52: 8.782,414 23 3 |1-613,537 
2 |22 13.846,16 53. | 53 8. 549,082] 84 ' | 84 | 1.441,788 
3 | 23 13.763,77 || 54 | 54 | $-302,8441|85 | 85 [1.276,351 | 
4 | 24 [13.678,93 || 55 | 55 | 8.076, 876 86 | 86 1.128,148 
| 25 [13.591,50 || 56 | 56' | 7. $39,037 87 | 87 | 2.024,200 | 
w | 26 13.501,34 || 57 | 57 | 7-588,114]| 88 88 10.859,738 | 
27 13.408, 8 | 58 | 58 | 7:356,793|| 89 | 8g 0.698,585 | 
28 [13.312,46 || 59 | 5g 7.113,08 90 | go [0.544507 
9 |29 3.212,80 || 60 | 60 | 6.856,915||g91 91 0.403, 106 
% 30 13.109,99 || 6: | 6x | 6.585,462]| 92 | 92 2.296, 467 | 
11 | 31 [13.003,53 || 62 | 62 | 6. 29733411] 93 | 93 |9-2399234 
| 32 12.893,19 || 63 | 63 .| 6.023,531]| 94 | 94 fo. oc, oo 
— 33 [12.778,72 || 64 | 64 | 5732-893) 
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r A L B «XL. 


Containing the values of an annuity of one pound a year for the joint a 
tinuance of the lives of two perſons whoſe ages differ from each other | 
5 years; when the intereft of money is 41 per cent.-=--Computed fr, 
Monfieur de Parcieux's table LA the N 7 the duration 
human li fe. 


. 


| Years J Tears Ir 0g _ 1} Years } Tears | Values of as Tears | | 
55 the in the] annuity of one || in the| in the| ) dow pale l wa in the 
age of jage of | pound a year || age of | age of | jound 4 year. || age of 
14 yr | for the joint * — for the joint | the | 
younger]. older ¶ continuance of || younger continuance of || younger 
life. life. | both Goa. Bfe. | both lives. A. 


#5 4 þ BEN 1 | 
$4 8 14.219,29 32 | 37 .| 12.556,49 || 61 
4 9 |14-525,27]| 33 | 38 12.40%81 62 
5 | 10 [14.707,65|| 34 | 39 | 12-252,17 Þ 63 
$20 +] 11” 14.810, 35 40 12.089, 10 6469 4-917,419 
7 | 12 14.839,99 36 | 41 | 11.918,07 || 65 70 [4:646,949 
| 8 | 13 14.840,94 37 | 42 11.738,52 66 | 718 14.377,326 
| 9 | 24 [14 828,32 38 | 43 5 11.531,14 || 67 72 4.127, 800 
fro | 1514-782,57}} 39 | 44 | 11312459 || 68 [-73 | 3-885,426 
11 16 14.700, 50 40 | 45 11.082,06 || bg |-74 | 3-653183 
12 | 17 |14-598,23]] 41 | 46 | 10-838,70 || 70. | 7 | 3-435:590 
[13 | 18 14.491,45 42 | 47 10.8006 71 76 | 3.203,07! 
14 | 19 14.379,98 43 | 48 10.349,18 || 72 | 77 2988,96, 


73 | 78 2.788,45 
9 | 25854274 
75 | $0 |2.408,860 
76 81 2.231,98) 
77 | $2 2.07 54653 
78 83 $0947 4:0 


15 20 14.263,55 44 | 49 10. 102,06 
1,49 | 21 14.160,62 

17 | 22 14.071,49 
1 3-979,20| 
19 | 24 43.883,53 


| 21 | 8 455 699,50 50 4 55 8.601,572 79. | 84 1-730,370 
23 | 29 13. 521,960 52 | 57 8.120,29 84. 1.4058, 

| 24 1 29 FT, 428,91 53 | 58 7.885,8441] 82 1 $87 |1-291505 
25 390 | 13- 332,79 54 [63 + 7-638,860]] 83. | 88 | 1.129.847 

2631 |13-233,4t]| 55 | 60 | 7-393,979] 84. | 89 0.953,67 
27 2 16.1357 56 [6 | 71355170 85 % 8% 
28 33 13. 024,06 57 | 62 6.861,98 3j| 86 2 0. 621,495 


29 | 34 | 12.91 3,69 
30 | 35 12.799,11 
| 1 2.689715 


87 0 92 0.489,24 
88 | 93 0.3479 
| | 0,000,000 


Tu BL EA XI, 


ntoining the values of an annuity of one Fey a year for the. joint 

antinuance of: the lives of. two perſans whoſe ages differ from. each otber | 

þ 10 years 3, when. the intereſt FA 17 4. 41 per cent. Computed | 
vu 6 


* Ae al Fur eie f. 1a Li oba ulittes of the durgtion 
of human hfe. 7 | J mY : by 3 tt 


* 1 ads ANAL 


s th-in the| annuity of one || in the | in the\ annuity of one || in the] in the| annuity of one | 

e of | pound a year e of of | pound @ year e of | age. of | pound a year 

a he for tht joint Ki "the \ tha joint 7. 5 the joint ö 
older | continuance of || younger nuance of |' yiunger rrinuance 

Ie. Ait. both "owes, . life. | both lives.” | Lis. | life. | both dives. * 6 


„ e Toe: | 
13 13.583484 31 | 41 12.132,99 | 69-1 5.339,366 | 


2 Values of an [| Years | Years ee Years Tears] Values of an 


——— 


ö 0 


; 

4 | 14 [14344957 32 | 42 [11.959,77 || 60 | 70 | 5.087,882 | 

13 [14.446,47 || 33 [ [1177789 || 61 7 4.827,61 

6 | 16 14.498,41 344 44 11.586,69 6272 4.57 8,320 

77 14.528,31 98 45 11.385, 0 || 63 | 73 4.336,30 9 9 
18 |18 14.531,10 36 | 46 11.173,61 || 64 | 74 4.092,76 | 
919 14.520,37 | 47 10.969,90 || 65 | 75 | 38484068 |! 
0 20 14.478,80 38 | 48 [10.737,84 || 66 | 76 3.593,60 

11 | 21 14.42% 1 | 39 | 49 [10-512,31 || 67 | 77 |3.350,952 | 
2 | 22 14.326,17 | 49 | 50 10. 274,39 || 68 | 78 | 3.126,500' | 

323 [14.227496 || 4t | 51 10.242,43 6979 |2.962,025 

ly | 24 [14.125,;85 || 42" | 52 | 9.816,964]] 70 | 80 2.709, 443 

'5 | 25 [14-019,61 | 43 | 53 | 9:5791452]| 78 | 81 2.823,91 

16 | 26 [13.908,99 || 44 | 54 9.328,882 72. | 82 |2.365,251 

27 3.817,42 | 45 } 55 083,299 73 [83 [2:194,845. 

28 13.710,22 46 | 56 | 8.824,214]} 74 | 84 | 1.999,081 |- 


929 [13.605,12 || 47 | 57 [8.560,70 76 | 85. 1.811,70 
30 3.49590 || 48 58 | 8.312,358]| 76 | 86: [1.627,327 
1 | 31 13.4006 [ 59 8.059, 0 % : 87 473, | 
a | 32 |13.301,14 50 | 60 7.793,09 78 [88 [1.279,463 
3 | 33 13.198,65 || gt | 61 7.325,77 79 89 98,750 
4 | 34 13.092,47 | 52 | 62 [257,462 80 90 [0.895,079 
5 35 |12.982,38. || 53 | 63 6.992,04] 81 [91 0.717,24 


36 12.968,14 34 | 64 | 6.311,295]| 82 | 92 [0.558,568 
7 [37 [2-54948"] 55 [65 | 6.427,546|| 83-F 93 [9.397,601 
" | 38 12.605, || 36" [66 | 6.144,923]| 84 | 94 0.000, ooo 
9 | 39 [12.455,44 7 | 67 586% 9 % ꝗlũ. „ ; 

40 112.297,99" i} $8+ } 68 3.397221... 


' 


’EX„„„ oo wc” Ae. eo 


522 


Containing the values of an annuity of one pound a = A 


The Principles of the Doftrine of 


1 A B L E 


XII. 


(ant 

| tinuance of the lives of tuo perſons whoſe ages di fer from each other | t 

| 20 years; when the intereſt of money is 44 per cent. ed fu; 

| Monfieur de Parcieux's table of the probabilities of the duration A 

| buman lie. þ 

| 

Tran Valar of as || Years \ 1 Tears +] Fakes of an Tears | * 

in thein the| annuity of one || in the| in the| annuity of one in the. Tec 

| age of jage of] pound a year age of | age of | pound a year , age of | 4 

te | the | for the joint || the | the 1 for the joint] the of 

younger older ¶ continuance of || younger] older \ continuance of ous: older | continuance e th 

I life. | tife. | both lives. ||" L.] i. | both lives. 2 |. #9. | both bo, WW” 

— 1 

| ae 26D | . r 
| | 3 | 23 13.566,18 27 | 47 11.235,80 || 51 71 | 5.249,78. 

| | 4 | 24 |13.764,63]] 28 | 48 | 11.025,14 || 52 72 | 5.006,611 5 

| 5 | 25 13.869,97 29 | 49 10.823,13 53 | 73 47% * 

| | 6 | 26 13.928,96 3o | 5o | 10.610,56 [ 54 | 74 | 4517,666 ; 
| 7 | 27 13.930, 52 31 | 51 10.406,58 55 | 75 |4286,359 

| | 8 | 28 [13.946,14]} 32 | 52 | 10.212,00 || 56 1 76 4.037427 
| 9 | 29 13.929,47 33 | 53 10.008,01 | 57 77 79114 

to | 30 13.882,15 34 | 54 | 9.793822] 58 | 78 |3.572,700888" 5 
| j 11 | 31 13.801,26 35 | 55 | 9.588,7 59 79 | 3:343)173 
| | 12 | 32 13.684,05 36 | 56 | 9.373,704|| 60 | 80 | 3.139.598 
[ 13 | 33 13.561,85 37 | 57 [ 9.148,20 61 | 81 2.943,41 
| | 14 | 34 13.434,35 38 | 58 | 8.916,202] 62 | 82 2.764,13 
| 15 | 35 13.301, 20 39 | 59g 8.672, 806 63 | 83 [2.572453 
| [16 | 36 |13.162,05}| 40 | 60 8.446, 8280 64 | 84 |2-345809 
17 | 37 13.033, 30 41 | 61 | .8.147,138] 65 | 85 | 2.119.938 
A 118 | 38 |12.878,2g|| 42 | 62 | 7.862,472] 66 | 86 |1.908,77 
| 19 | 39 [12.715,57|| 43 | 63 | 7.581,639]] 67 | 87 1726.55 
| | 20 | 40 12.544,83 44 | 64 7.283, z00 68 | 88 | 1.49779 
| | 21 | 41 12.382, 45 | 65 6.971,73] 69 | 8g | 1-69.89; 
| | 22 | 42 |12.211,2g|| 46 | 66 6.659, 066 70 | 90 1.048,540 
| 23 43 12.031,83 47 | 67 | 6.360,345]] 71 1 91 0.8 34,287 
| 124 } 44 |11.843,25|| 48 | 68 | 6.063, 302 72 | 92 0.638,300 
| 125. | 45 11.644,84 49 | 69g 5.786,990 73 | 93 3 
]26 | 46 11.4389 50 | 70 [8.172471 74 | 94 1 
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naining the values of an annuity of one pound a year for the joint con- 
tinuance of the lives of two perſons whoſe ages differ from each other by 
zo years; when the intereſt of money ts 41 per cent.----Computed from 
Monfieur. de Parcieux's table of the probabilities of the duration of 
buman hfe. | hy | 


—ͤ— — 
—— — — 


- - 
— — = 


* r * he 43 


Values of an Years \ Years | Values of an | Years | Tears | Values of an | 
annuity of one || in the | in the\ annuity of one || in the\|in the | annuity of ene | 
pound à year || age of | age of | pound @ year || age of | age of | pound a year | 
for the joint || the the | for the joint the the . | for the joint | 
continuance of || younger | older | continuance of || younger | older | continuance of | 
both lives. \_lift: | fe. | both liver. | life. | life. | both loves. | 
. | 4 71 4 | 
; 12.892,77}} 24 | 54 9.970, 650 45 | 75 4.8 18,077 | 
4 13.047,91 25 | 55 9.702, 397 46 | 76 | 4:247,671|. 
5 13.112,32 26 | 56 19.484074|| 47 | 77 | 3-991243| 
6 13.130, 7 27 | 57 9.254.869 48 | 78 3.748, 011 
7 13.140,84 28 | 58 9.034,348 49 | 79 | 3-502,708 
| 8 113.043,28 29 | 59 8.803,302|| 50 | 80 | 3.284,035| 
9 12.939,63 30 | 60 8.860, 832 51 [81 3.079, 666 
10 | 12:842,64 31 |þ 61 (8.303, 940 52 | 82 2.899,33 
| 12.689,53 32 | 62 |8.037,502]| 53. | 83 | 2.699,676| 
2 12.497½79 33 53 2777245 484246437 
13 12.296,06 34 | 64 7.498.687 55 | 832.237, 648 
14 12. 08 3, 66 35 | 65 7.20%, 393 56 | 86 287653 
15 11.859,89 36 66 6.920, 338 57 |þ 8 83884 | 
16 11.623,98] 37 | 67 6.638, 708 58 | 88 1.96, 108 
17 11.410, 32 38 | 68 (6. 353,241] 59 | 89 | 1.356,043 
18 11.185,18] 39 | 69 6.06, 91 60 | go [r. 119,059 
10.967,99 40 7 |5.810,588] br 91 | 0.390,743 
10.739,19]] 4 | 7t [5-538,183] 62 | 92 0677. 405 
10.532,33 42 | 72 |5-282,170]] 63 | 93 0.462, 633 
10.334,98 43 | 73 (8.025, 291 64 | 94 o. ooo, ooo 
10. 128,010 44 | 74 14.769,99 ä 
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Containing the values of an annuity of one pound a year for the jor 
continuance of the lives of two perſons whoſe ages differ from ea; 
other by 40 years; when the intereſt of money is 44 per cent. 
Computed from Monfieur de Parcieux's table of the probabilities | 


The Principles of the Doctrine of 


TA B T B {© 


the duration of buman life. 


XLIV. 


Values of an 


YT, _ 1 ears | Values of an Near, 7 ears Years | Years | Values of an 
in theſia the\| annuity of one in tbe ſin the\ annuity of one in the\in the| annuity of on 
age of \age of | pound a year | age of lage of | pound a year || age of [age of | pound a year 
the | the | for the joint | the | the | for the joint || the | the | for the Point 
younger| older | continuance of ounger| older | continuance of || younger | older | continuance of 
 Hife. | life. | both lives. || life. \ life. | bath lives. V life. | life. | both lion. 
4 me | e 
3 | 43 11.664,53 || 21 | 61 8.361,70 || 39 793.606, 689 
4 | 44 | 11.706,30 || 22 | 62 8.08, 980 {| 40 | 80 | 3.390,203 
5 | 45 | 11.657,84 || 23 | 63-] 7.820,090 || 41 | 81 | 3.183,644 
6 | 46 11.559,58 || 24 {| 64 | 7.538,184 || 42 | 82 | 2.996,187] 
7 | 47 |11.439,70 || 25 | 65 | 7.240,908 || 43 | 83 | 2:789,65; 
8 48 1.288,63 || 26 | 66 | 6.947,583 || 44 | $84 | 2:547,150 
9 | 49 111.138,05 || 27 | 67 | 6.659,348 || 45 852.308, 580 
io | 5o | 10.953,87 || 28 | 68 | 6.377,813 || 46 |-86 | 2.082,011 
11 | 51 [10.754,12 || 29 | 69 | 6.105,244 || 47 | $7 | 1-888,493 
12 | 52 |10.538,20 || 3o | 70 | 5.844,810 || 48 881.636,14 
13 | 53 |10.311,44 || 3t | 71 | 5.578,317 89-| 1.386,792 
14 | 54 |10.073,02 || 32 4] 72 | 5-329,295 || 50 | 90 | 1-140,577 
15 | 55 | 9.842,622|| 33 | 73 | 5.080,618 || 51} 91 | 0-905,794 
16 | 56 9.600, 677 34 | 74 | 4:834,663 || 52 } 92 0.689, 009 
17 | 57 [9.358,60 35 | 75 | 4.594.865 [ 53 93,468,882 
18 | 58 | 9.124,664|| 36 | 76 | 4:338,334 || 54 94.000, oco 
19 | 59 8.879,10 37 | 77 -| 4090, 833 . 
20 60 | 8.621, 334 38 | 78 | 3.852,445 ][ |! 


the duration of human life. 


T A B L E 


LIT E- ANN UI T1928, 


XLV. 


3 


7 


. Years | Values of an 
in the |, in the | annuity of one 
age of | age of ; pound ayear for 
4 | the joint conti- 
| younger older | nuance of both 
 bife, |- %. | lives, 


2 

9.709927 
9.749,534 
9.652,684 
9.522,340 
9.355»7 40 
9.181,316 
8.989, 406 
8.767, 436 
8.8 13,132 
8.224,42 
7.940, 830 
7.642, 5 10 
1+327»995 
7.016,758 
6.718,992 
6.427, 600 
6.144,30 
5.87 3,408. 
5-603,355 
65.350,68 
8. 098,132 


| 6 


__— 


Values of” an 
annuity of one 
pound a year for 
the joint conti- 
nuance 'of both 


lives. 


5 
4.848,02 5 
4.603,19 
4.342, 180 
4.089,07 
3.85 1,485 
3. 696,634 
| 343911199 
3.185.957 
3. 000, 36 
2.795,13 
2.555537 
2.320, 372 
2.098, 610 
1.90%, 356 
1.655.071 
1.403, 200 
1.155,88 
0.9 18,076 
0.697, 208 


0.47 3,203 
0.000.000 


| . 
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0 gaining the values of , an annuity of one pound. a year for the joint 
entinuance of the lives of two perſons 4eboſe ages differ from. each 
uber by 50 years; when the intereſt. of money is 41 per cent. 
Computed from Monfieur de Parcicux's table of the e of 
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Containing the values of an annuity of one pound a year for the j 


The Principles of the Doctrine of 
TABLE XII. 


continuance of the lives of two perſons whoſe ages differ from e- 
other by 60 years; when the intereſt of money is 44 per cent, 


of 

Computed from Monſieur de Parcieux's table E. the probabilities 7 

the duration of human Ii ife. il 
is Years | Tears | Falues of an an || Tears | Tears | Values of - | 
in the | in the | annuityof one || in the | in the T of one | 
0 age und a age 0 pound a | 
I aw en | [ws | 

younger | older continuance of || younger | older | continuanceof | 

life. | . | both lives. life. | life. | beth live, 


WM | £ 1 
3 63 7.519, 867 20 80 | 3.404,081 

4 -| 64 7.378,007 21 81 3.197,63 

5 65 7.169, 216 22 82 3. 09, 860 

6 66 6.938, 290 23 83 2.803, 637 

7 

8 


67 6.693, 300 24 84 12.561,79 | 
| 68 6.442,915 || 25 85 2.324,37 
9 | 69 | 6.196,954 || 26 | 86 | 2.100,434 

10 70 5-950,820 || 27 | 87 | 1.906,501 
11 71 J 5.685,410 || 28 | 88 1.6054,218 
12 72 5.42 3,923 29 89 1.402,532 
| 13 73 5.162,329 || 30 90 1. 155,084 
1 74 4.902, 88231 91 0.9 17,714 
19 75 4.648,840 32 | 92 0.696, 969 
| 16 | 76 4.376, 827 33 | 93 | 0.473078 
17 77 | 4-118,650 || 34 | 94 | 0.000,000 
18 78 3 875,876 || | | 
9 | 79 | 3-625,462 | 


> as di. ane Ma. et, m—_.. ttc AS. a. 44 n,; ” 
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T AB L E XWLVI. 


mining the values of an annuity of one pound a year for the. joint 
continuance of the lives of two perſons whoſe ages differ from each 
other by 70 years; when the intereſt of money i per Cont--- 
Computed from Monſſeur de Parcteux's table 
the duration of human life. | 


ies 


| Trars | Tees | Fat of an | 
in the | i the | annuity of one 
e of | of } ftand a year 
Tis | y. | for the joint 
| younger | wider | continnance of . 
lifts . | beth lives. 
ST 4 — 


| | £ 

| 3 | 73 | 4898,531 

4 74 | 4734189 

5 4.541,81 16 | 86 2.111,82 
6 | 76 [4.316,88 | 17 | 87 | 1,915,651 
- 

8 

9 


77 4.088, 644 | 18 | 88 | 1.661,118 

| 3.868,953 19 89 1.40), 168 
79 3.639, 892 20 90 | 1.157,288 

| 3.433,720 || 21 [91 | 0.919,296 
11 81 3.230,064 || 22 92 | 0,698,015 
| 12 82 | 3-039,329 || 23 | 93 | 0.473,024 
LE | 83 | 2.828,899 [ 24 | 94. | 0.000,000- 


„ — 


Mt A the 


The Principles of the Doi uf 


TA'B'L B XVI. 


* 


CP 


12 


ee the values of an anmiity of one pound 4 year for the ju 
continuance of the lives of tao perſons aohoſe ages differ from a 
other by 80 years; when the intereft of money it 44 per cent. 
Computed from Monfieur de Parcieus's {ar of the probabllitie 
the duration of human life. 


- * © - 7 * - -> © © _— — 4 * pa #1. * 
1 2 1 a 


_- * = — kt. * — _— = * 


7 2 | Tear | V. alen of au Years | . Years | Falun of an 
in the | annuity of ous |} is 7 in the | _— of one 
age 0 pound a year age of | age of | pound @ year 
* Al . * Vor the joint the the for the joint 
W 0 , elder continuance of |} younger | older | continuance of 
6 V. | both — life. life. — es. 


. r 


6— — — — * — 


; 4 8 | 83 | 2.702,580 9 89 #0 O'S 

| 8 2.503,21 10 go 1.160, 806 
5 | 85 2.290, 6111 91 | 0.923,697 

| 6 86 2.082,129 || 12 | g2 | 0.700,914 
| 7 87 1.897,819 13 93 | 9.475131 
1 8 | .88 1.0651,923 14 94 o. ooo, ooo 


| CCCEXXXNI. Accordng 


7 


«4 * 
1 


4 years, and ends with the age of 94 years, and ſuppoſes the utmoſt 

ble extent of human life to be ſomewhat leſs than 95 years,) it is evi- 
kn that only two pairs of lives can be found whoſe ages will differ from 
W ach other by 90 years, to wit, two lives of the ages of 3 years and 93 

uus, and two lives of the ages of 4 years and 4 years. And an' annuity 
br the joint continuance of this latter pair of lives cannot, according to 
is table of probabilities, be of any value, becauſe it is ſuppoſed to be 
rin, according to this table, that the older life, to wit, the life of 94 


fer from each other by 90 years, for the joint continuance of which an 
ynuity can be of any value, are two lives of the ages of 3 years and 93 
jars. And the value of an annuity of one pound a year for the joint 
wntinuance of two lives of theſe ages; when the - intereſt of money is 
per cent. is C0. 464,115. ee 2894 nn 426 


* ? „ | 
# 2s „ 1 
+ #44 i 4 * 11 "IT -4 * 191. 3 1 


+ 
7 


1 
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CCCCKXXIV. When the intereſt of money is 41 per cent. and the 
dference of the ages of the two lives is not either o, or 5 years, or 10 
uns, or 20 years, or 30 years, or 40, 50, 60, 70, 80, or go, years, but 
bme intermediate number of years lying between ſome two of theſe dif- 
frences that are contiguous to each other, we muſt have recourſe to the 
nethod of interpolation above explained in Art. ccccxrnm, in order to 
obtain a near value of an annuity of one pound'a year for their joint con- 
tnuance ; as we did above when the intereſt of money was ſuppoſed to be 
per cent. For this method of interpolation will be equally applicable 
p the diſcovery of theſe near values of annuities for two joint lives at one 
me of the-intereſt of money as at another. Wl enn an 


1 | 
$143}; . 7 


ccc xxxv. We may therefore, by the help of the two foregoing 
kts of tables, together with the method of interpolation above-explained, 
diſcover either the true values, or tolerably near values, of all annuities 


— 


nereſt of money is either 31 per cent. or 41 per cent. 

204 Th rt) ee tl OTST ol OO 
i of the directions for finding the values ef annuities for tuo joint lives 
when the intereſt of money is 3% per cent. and 4 per cent. 


ing 
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jars, will be extinct before the end of the year, or before the payment of 
he annuity will become due. Therefore the only two lives, whoſe ages 


ſor the joint continuance of two lives of any ages whatſoever, when the 


CCCCKXXUL.. According to Monſieur de Parcieux's table of the 
pobabilities of the duration of human life (which begins with the age of 


#4 
- * od 


The value of an 
annuity 
pound 


When the value 
of an annuity for 
two joint lives, 
(upon a ſuppoſi- 
tion that in- 
tereſt of money is 
4x per cent] is 
not contained in 


going tables, re- 
courſe muſt be 
had to the method 
of interpolation 

above-deſcribed. 


* * 1 


1 . * * 
830 We Principles of the Da of 


Of the values of annuities for two joint lives, when the intereſt of nun 
' is 3 per cent, 4 per cent. and 5 per cent, 

Theſe values my CCC XXXVI. And from the values of theſe annuities for two- joint 
„ lives when the intereſt of money is 34 per cent. and 44 per cent. we ma; 
of exactneſs by firid tolerably near values of the ſame annuities when the intereſt of mone 
means of the two ig 3 per cent. 4 per cent. and.s per cent. by ſuppoling that the values 0 
foregoing ſets of an annuity for the joint continuance of any two given lives at the five 
OS. following different rates of intereſt, to wit, 3 per cent. g per cent 
2 mT” 4 per cent. 44 per cent. and g per cent. (which differ from each othe 
mens of which by only + per cent.) form, pretty nearly, an arithmetical progreſſion, « 
the ſaid values decreaſe by nearly equal differences. For, if this ſo tion be true, th 
may be — third value of the annuity, or that which it has when the intereſt of mon 
from the values Of is 4 per cent. will be nearly equal to an arithmetical mean proportion 
hen the intereſt between the ſecond value of it, or that which it has when the intereſt c 
of money is -3 money is 34 per cent. and the fourth value of it, or that which it has whe 
pr Cans _— the intereſt of money is 44 per cent. which two extreme values may b. 
per er” in the found in the two foregoing ſets of tables. We, therefore, need only ſubl 
two foregoing ſets tract the fourth value of the annuity, or that which it has when the intere 
of tables. of money is 44 per cent. from the ſecond value of it, or that which it ba 
when the intereſt of money is 34 per cent. and divide the remainder by 2 
and, if the quotient, thence ariſing, be ſubtracted from the ſecond val 
of the annuity, or that which it has when the intereſt of money is 3 pe 

cent. 'the remainder will be nearly equal to the third value of it, or 
which it has when the intereſt of money is 4 per cent. And, in like man 
ner, if we ſubtract the ſaid quotient from the fourth valde of the annuit 
or that which it has when the intereſt of money is 44 per cent. the remain 
der will be the fifth value of the annuity, or that which it has when thi 
| intereſt of money is 5 per cent. and, if we add the ſaid quotient co the 
ſecond value of the annuity, or that which it has when the intereſt 0 
money is 34 per cent. the ſum will be equal to the firſt value of it, or tha 


which it has when the intereſt of money is 3 per cent. 


Zar S8 


| 


— 
a « 


An example of Thus, for example, if it were required to aſſign the values of 
the method of de- annuity of one pound a year for two joint lives of the ages of 25 het 


2 22 and 35 years. when the intereſt of money is 


' latter, 


| per cent. 4 per cent. ant 
5 per cent. by means of the two foregoing fets of tables, which exhibi 
the values of this annuity only when the intereſt of money is 34 per cent 
and 44 per cent. we mult proceed in the following manner. | 


The value of an annuity of one pound a year for the joint continuance 

of two lives of the ages of 25 years and 35 years, when the intereſt d 

money is 31 per cent. appears by Table XXXI, page 494 82 Þ* 
= | | 14. 01, 


SSS SS KST FSL KAS SES SS 


— 
ond 


« \ 
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{14.601,50 5 and the value of the ſame annuity, when the intereſt of 

money iS 41 per cen“, appears by Table XLI to be = £12.982,38. The 

ifference between 5 8 and 2982,38 . £1.619,12z and half 

his difference is Co, Sog, 86. Therefore the valye of this annuity when 

the intereſt of money is 4 per cent. Will be nearly equal to £14.601,50 wm 
o. dog, 36, or £134791,943 and the value of it when the intereſt of 
money is 5 per cent. will be nearly equal to £12.982,38 —£0:809,56, or 
{12.172,82 3 and the value of it when the intereſt of money is 3 per cent, 
will be nearly equal to £14.601,50 + Co. 80g, 36, or £15-41 1.08. Thete- 

fore the values of an. annuity of one pound a year for the joint continuance 

of two lives of the ages of 25 years and 35 years, when the intereſt of 

money is 3 per cent. 4 per cent. and 5 per cent, are nearly equal to 
11541106, £1.3-791,94, and £12,172,82, EI. 
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Cc CXXXVII. Ia the foregoing article we have ſhewn how to derive of the fimilarity 
anear value of any given annuity upon a. ſuppoſition that the intereſt of of this method of 
money is 3 per cent. 4 per cent. and 33 per cent.” from the two values of — the ſaid 
the fame annuity when the intereſt of money is 34 per cent. and 44 per - 6. var 
cent. which two values are either given exactly in ſome of the tables of the to the method of 
wo foregoing ſets of tables, or may be derived, by the aforeſaid method of inrerpolation de- 
tcrpolation, from the velues which are there ſet down, And che method of forided abore in 
ding this (and which. we have deſcribed. in the laſt article,) is very ſimilar 3. 
o the aforeſaid method of Interpolation (deſcribed above in Art. o Kn, 
ud may itſelf likewiſe be called with propriety a method of Interpolation, 
s it proceeds (like the former method,) on à ſuppoſition that the unknown 
nlue of the propoſed. annuity, when the intereſt of money is 4 per cent. 
s nearly equal to an arithmetical mean between the two known values of 
the ſame annuity when the intereſt of money is 34 per cent. and 44 per 
cent, or conſiſts in the interpolation, or interpoſition, of an arithmetical mean 
between thoſe two known values. Indeed, as to the manner of determin- 
ng the other two unknown values of the propoſed anhuity, or thoſe which 
u has when the intereſt of money is 3 per cent. and g per cent, the word 
Iterpolation is not quite ſo proper for it; becauſe they are not found by 
er polating, or interpofing, any new terms between the two known values 
the ſaid annuity hic it has when the intereſt of money is 35 per cent. 
ad 44 per cent.) but by adding new terms, at both ends, to the arith- 
netical progreſſion, (conſiſting of three terms) whereof the two known 
values of the annuity (which it has when the intereſt -of money is 3F per 
cent. and 44 per cent.) are the firſt and laſt terms, and the arithmetical 
mean between thoſe two known values is the middle term. With reſpect, 
therefore, to theſe values of the propoſed annuity, which it has when the 
intereſt of money is 3 per cent. and 5 per cent. and which are thus deter. 
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This method may 
be called, with 
propriety, the me- 
thod of interpola- 


_ or of 31 per cent. 4 per cent. and 44 per cent. or of 4 per cent. 4+: 
any 


Which ſuppoſition. (though I do not know any method of demonſtrating it) 


tion and continu- 18 , per cent. 4 per cent. and 5 
alion. 


-- 


mined to a moderate degree of 'exa&neſs by ciner the afotelaid in. 
metical progreſſion {conliſting of the aforeſaid "thiee ternis;)''at" both it 
ends, we ovght;rather to call this tmethod of proceeling"tbe Kenzo f Cox 
tinuation than, the method of Interpolation. © Add cherefofe, perhaps, it ma 

be proper td, call this whole method of finding all che ee hien, 
values of the propoſed annuity, (which it has when the intereſt of mor 

is 3 per cen r Cc 5 per cent.) taken together, "the metbid ; 
Interpolation and Continuation, But, by whatever name we call them, 'the 
two parts of this method are both founded on the ſame” principle, or ſup- 
poſition, to wit, “ that, When three rates of the intereſt” of money ar 
taken that are ſucceſſively” greater the one than the other by only one-half 


* 


per cent. (as either the rates of 3 pet cent. 34 per cent. and 4 pet cent 


SSK. eee 


cent. and 5 per cent.) the values of an annuity for two joint lives 
given ages at theſe three rates of intereſt, will form, pretty nearly, an 
arithmetical progreſſion, - or will decreaſe by nearly equal differences; 


has ſo great, an appearance of probability that, I imagine, it is hard 
poſſible to doubt — crane Git i e ee : LE 


: * 
1 174 1 
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CCCC XXXIX. Now, to do this in the moſt ſatisfactory manner, it 
would be neceſſary to compute the exact values of an annuity of one 

pound a year for ſeven or eight pairs of joint lives of different ages ow 
> | a 2 
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intereſt of, money is 3 per cent. and cent. and 5; per cent. and | 
4 to compare.the ai exad 1 eee of the farne 
govity, at the ſame rates of the intereſt of len are derietd, by 

neans of the foregoing method of Interpolation and Continuation; from 

pd 4% per cent. which are given in the two foregving ſets of tables” 
pon which compariſon. I haye no doubt that the differences between te 
lad near values and exact values would be found to be very inconſidetable. 

jut this compariſon I am not at preſent able to make, not being pofſe lſt 

o the exact values of any anguities for two joint lives at the intereſt of 

q per cent. 4 per cent. or 5 per cent. computed ffom Monſieur de Far- 

eux's table of the probabilities: of the duration of human life. And 1 do 

wt think it an object of ſufficient importance to make it worth while, on 

us account only, to procure any of. theſe exact values to be computed. 
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' CCCCXL. But we may form a very probable conjecture concerning A probable me- 
de degree of exactneſs to which the aforeſaid near values of annuities for _ — wirt 
ro joint lives at 3 per cent. 4 per cent. and 5 per cent. (which ate ob- (En 
tined, by the foregoing. method of inierpolation and continuation, from 
tle values of the ſame annuities at the intereſts of 34 per cent. and 44 
2 agree, or co-incide, with their exact values, by ſuppoſing hat. 
imagine, it is hardly poſſible to doubt of, to wit, that there is ſuch an 
mlogy between the values of annuities for two joint lives and the values 
& annuities for ſingle lives of the ſame ages with the older of the two joint 
hes, that, if the near values of annuities for ſingle lives at the intereſts of 
17 cent. 4 per cent. and 5 per cent. (that are obtained from the exact 
ues of the fame annuities at the intereſts of 34 per cent. and 44 per 
nt, by the foregoing method of interpolation and continuation, are found 
Þ agree, or co-incide, with their true values to a certain degree of exact- 
tel, ſo as (for example,) to differ from the ſaid, true values by only. a 
woth, or an 100th, part of the ſaid true values, it may be concluded that 
he near values of annuities for two joint lives (of which the older is of the 
anc age with the ſingle life with which it is compared, ) at the ſame 
nreſts of 3 per cent. 4 per cent. and 5. per cent. (that are obtained, | by, 
te ſaid method of interpolation and continuation, from the exact values 
* the ſame annuities at the intereſts of 34 per cent. and 44 per cent.] 
nil likew:ſe agree, or co- incide, with their true values to the ſame, or 
{ry nearly the ſame, degree of exactneſs as the near values and the true 
nes of the correſponding annuities for ſingle lives were found to do, or 
b to differ from the ſaid true values by only about a 200th, or a 100th, - 
put of the ſaid true values. Thus, for example, if we ſhould ,derive the 
rue of an annuity of one pound a year for a ſingle life of the age of 35 
Jes, when the intereſt of money is 4 per cent. from the two "ales lf 
; 9 the 


—— 


An example of CCCCXLI. In the firſt place therefore, let us ſuppoſe that the 
the ſaid method. Hyeg for whoſe joint continuance an annuity of one pound à year is tot 


/ 
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the ſame annuity for the ſame life when the. intereſt of money is 31 pe 
cent. and 44 per cent. by the foregoing method of interpolation, or 0 
tak ing an arithmetical mean between thoſe. two values; and, upon com 
paring this near value of the faid annuity with its enact value, (which 
contained above in Table XVI, page 225,) we ſhould. find the differe; 
between them to be only a 200th, or a 1ooth, part of the ſaid ex 
value; we may conclude that the near value of an annuity of one pou 
a year for two joint lives of the ages of 25 years and 35-years, when lf 
intereſt of money is 4 per cent. that is derived from the exact values « 
the. ſame annuity. for the ſame two joint lives, when the intereſt of mone 
is 3% per cent. and 44 per cent. by. the foregoing method of interpolatic 
or by taking an arithmetical mean between the ſaid two exact yalues, wi 
alſo differ from the true value of the ſame annuity by only about a 2001 
or a 1coth, part of the ſaid true value. If this concluſion be allowed t 
be juſt, (and it certainly appears fo highly probable, that it ſeems difficy 
to doubt of the truth of it,) we may then try the degree of exaQtnchs t 
which this method of interpolation and continuation exhibits the values « 
annuities for two joint lives when the intereſt of money is 3 per cer 
4 per cent. and g per cent. by applying it to the determination of t 
values of the like annuities for ſingle lives (of the fame agen as the olde 
lives in the correſponding joint lives,) when the intereſt of money is 4 de 
cent. 4 per cent. and 5 per cent, and comparing the near values of d 
- ſaid annuities for ſingle lives, thereby obtained, with the exact values 
the ſame annuities for ſingle lives at the ſame rates of intereſt, which 
exhibited above in Tables XIV, XVI, and XVIII. Of this I fhall nc 
proceed to give a few inſtances. cee . 


ay” 


granted, are of the ages of 25 years and 35 years. 


We have ſeen in Art. ccecxxxvi,” that the two exact. values of thi 
annuity, when the intereſt of money is 31 per cent. and 44 per cent. 41 
£14.601,50 and £12.982,38, and that the near values of the far 
annuity, when the intereſt of money is 3 per cent. 4 per cent. and 5F 
cent. that are derived from the faid two exact values by the foregoing 
method of interpolation and continuation, are £15.411,00, £ 13-7919 
and_£12,172,82, We are therefore to endeavour to determine, (by 
reaſonable conjecture founded on the analogy juſt now ſuppoſęd to tak 
place between the values of annuities for Joint lives and the values 0 
annuities for ſingle lives,) to what degree of exatineſs theſe three near value* 
£15-411,06, £13-791,94, and £12.172,82, of the aforeſaid annuity wht 


- 


- «Vw 
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intereſt of money is 3 per cent, 4 per cent. and 5 per cent. agree; or 
acide, with the true values of the fame annuiry at the ſame rates of 
Writ. Now, in order to lay a ground for a conjecture of this kind, 
may proceed as follows. ; i | TORCHES! 


The value of an annuity of one pound a year for a ſingle life of the 
ve cf 35 years, When the intereſt of money is 3 per cent. appears by 
ſible XIV, Page 2123s to be (18.464,13; and the values of the ſame 
muity, when intereſt of money is EL per cent. 4 per cent 44 per 
ent, and 5 per cent. appear by Tables XV, XVI, XVII, and XVIII, to 
17. 206, 612, C16. C84, 014, £15.078,39, and (14. 174,4. Theſe are 
& true, or exact, values of this annuity at theſe five different rates of 
nereſt. N 


Now let the firſt, third, and fifth values of this annuity be derived 
the ſecond and fourth values of it, to wit, C17. 206, 612 and 
3 by the aforeſaid method of interpolation and continuation. 
This may be done in the manner following. The exceſs of the ſecond 
tm, (17.206, 61, of this progreſſion above the fourth term, (15.078, 39, 
2 (2.128, 222; and half this difference is C1. 064, 111. Therefore the 
Hof the ſaid five terms (which are ſuppoſed, for the preſent purpoſe, 
p conſtitute a decreaſing arithmetical progreſſion,) will be = C17. 200, 612 
. 11, or 418.270,23; and the third term will be = 
17.206,612-— 1.064, 111, or £16.142,501; and the fifth term will 
* {15.078,39 — 1.064, 111, or £14.014,279; and conſequently the 
nes of the propoſed annuity of one pound a year for the life of a perſon 
i the age of 35 years, when the intereſt of money is 3 per cent. 4 per 
ent, and 5 per cent. will be nearly equal to £18.270,723, £16.142,501, 
nd {14.014,279, Now, if we 'compare theſe three near values of this 
nnuity, at theſe three different rates of intereſt, with the three exact 
nlues of the ſame annuity at the ſame rates of intereſt, (which we have 
tn to be J 18.464,13, £16.084,014, and £14-174,54,) we ſhall find, 
lat the firſt near value, to wit, 18.270,23, is leis than the correſpond- 
tg true value, £18.464,13, by the difference £0.193,407, which is leſs 
ien the 95th part of the ſaid true value; and that the ſecond near value, 
v wit, (16.142, 301, is greater than the correſponding true value, 
[16.084,014, by the difference £0.058,487, which is leſs than the 275th 
pt of the ſaid true value; and that the third near value, £14.014,279, 
8 ſs than the correſponding true value, £ 14-17 4:54 by the difference, 
4 160, 261, which is leſs than the 88th part of the ſaid true value. 
Thus it appears that the near values of an annuity of one er. a year for 
lagle life of the age of 35 years, when the intereſt of money is 3 per 
ett, 4, per cent. and 5 per cent. which are obtained by this method of 


Merpolation and continuation, differ from the correſponding true values of 
it 


Another example Ccccxl. II. In the ſecond place 
he faid me of the ages of 25 years and 45 years. 
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it by leſs than the 95th, the 275th, and the 88th; parts of the ſai 

A reſpectively. A0 from — we may conclude (by EO, 
analogy above · mentioned between the values of annuities for ſingle live 
ad os values of annuities for joint lives,) that the near values of an annuir 
.of one pound a year for two joint lives of the ages of 25 years and } 
years, when the intereſt of money is 3 per cent. 4 per cent. and 5 per cen 
which were obtained in Art. ceecxxxv. by the ſame method of interpal 
tion and continuation, to wit, £15.411,06, (13.791,94, and C12. 12,8 
will likewiſe differ from the correſponding true values of the ſame annuit 
at thoſe three rates of intereſt, by only about the 95th part, the 27; 


: 


part, and the 88th part, of the ſaid true values reſpeQively, - 


f 


„Let us ſuppoſe the two lives to b 


The value of an annuity of one pound a year for two joint lives « 
theſe ages, when the intereſt of money is 34 per cent. appears & 
Table XX XII, page 495, to be (12.902, 34; and the value of the far 
annuity for the ſame joint lives, when the intereſt of money is 4+ per cer 
appears by Table XLII to be £11.644,84.. The difference of thei 
-values is | Ape and half this difference is £0.628,75. _ Therefore 
according to the foregoing ' method of interpolation and continuation, i 
value of the ſame annuity for the ſame joint lives, when the intereſt « 
money is 3 per cent. will be nearly equal to ({12:902,34 + £0.628,75, 
£13.531,09; and the value of it, when the intereſt of money is 4-t 
cent. will be nearly equal to ({12.902,34 — £0.628,75,. or) £12-273,55 
and the value. of it, when the intereſt of money is 5 per cent, wil 
nearly equal to (£11:644,84 — Co. 628, 7, or) £11,016,09. 


Now, in order to form a probable conjecture concerning the degree 
exactneſs to which theſe near values of the aforeſaid annuity for two Jai 
lives agree with its correſponding true values, let us derive the values of 
like annuity of one pound a year for a ſingle life of the age of 45 Jeu 
when the intereſt of money is 3 per cent, 4 per cent. and 5 pet cent 
from the. values of it when the intereſt of money is 34 per cent, and 4 

per cent, by the ſame method of interpolation and continuation ; and the 
compare the near values, thereby obtained, with the correſpondent tr 
values of the ſame annuity at the ſame rates of intereſt, (to wit, 3 per cem 
4 percent. and 5-per cent.) as exhibited above in Tables XIV, XVI. a 
XVIII. This may be done as follows. "bs bas > 
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The value of an annuity of one pound a year for a life of the age of 

years, when the intereſt of money is 3 per eent. appears by Table XV ; 
be £147 16,120 3 and the value of the ſame annuity for the ſame life, "IE 
en the intereſt of money is 4 per cent. appears y Table XVII obe 
[14.163,92- The difference of theſe valves is £1:552,200; and half the 
kd difference is £0.776,100, Therefore the value of an anpuity of one 
pond a year for a life of the age of 45 years, when the intereſt of money 
zz per cent. will be nearly 'equal to (L 14.716, 120 ＋ £0.776,100, ot) 
15.492, 220; and the value of the ſame annuity for the ſame life, when 
te intereſt of money is 4 per cent. will be nearly * to (C4. 7 16, 120 
- {0.776,100, or) 413.940, o20; and the value of the ſame annuity fur 
te ame life, when the intereſt of money is 5 per cent. will be nearly 
qul to (£13.163,92 — £0.776,100, or) £12.38 7,820. ' * 


Now the true values of this annuity, when the intereſt of money is 
per cent. 4 per cent. and 5 per cent. appear by Tables XIV, XVI, and 
11 to be C15. 608, 74, (13.904, 190, and 12. 487, 42. Therefore che 
of the foregoing near values of the ſaid annuity, to wit, C1 g. 492,220, 
bis ſhort of the correſponding true value of it, C1 f. 605, 24, by the dif- 
hence, (o. 116,520, which is leſs than the 133d part of the ſaid true 
nue; and the ſecond near value of the ſaid annuity, to wit, £4 3:9404020, 
needs the correſponding true value of it, to wit, £ 13.904, 190, by che 
lference, £0.035,830, which is leſs than the 38 8th part of the ſaid true 
ave; and the third near value of the ſaid annuity, to wit, C12. 38,820, 
pI than the correſponding true value of it, to wit, £18:487,42 by the 
lference, Co. ogg, 600, which is leſs than the 12gth part of the ſaid true 
nue. We may therefore conclude (by means of the analogy above- 
tentioned between the values of annuities for ſingle lives and the values 
A annvities for joint lives,) that the three near values of an annuity of 
ke pound a year for two joint lives of the ages of 25 years and 45 years, 
wen the intereſt of money ls 3 per cent. 4 per cent. and 5 per cent. 
mich were obtained above by the ſaid method of interpolation and conti nu- 
un, to wit, (13.53 1,09, (12.273,89, and C11. 016, og, will differ from 

correſponding true values of the fame annuity by only about the 13 3d 
vr, the 388th part, and the 125th- part, of the ſaid true values reſpectiveſ. 
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CCCCXLIN. © As a/ third example of this method of determining by A third exam 

mlogy the degree of exactneſs of the values of annuities, for two joint of the . 
when the intereſt of money is 3 per cent. 4 per cent. and 5 per bod. 

nt. which are obtained by the foregoing method of interpolation and th 

cen let ys ſuppoſe the due lives 19, be of the ages of 20 years * 

1 70 years. W?2 T . | 5 HOES 


„ The 
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is 3 per cent, and 44 per cent. by the ſame method of ixterpolation 4 
rhe correſponding true values of the ſame annuity for a ſingle life of t 
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The value of an annuity of one pound a year for two joint lives « 
theſe ages, when the intereſt of money is 34 per cent. appears by Tab 
XXXV, page 495, to be £6.197,247; and the value of the fame annui 
for the ſame joint lives, when the intereſt of money is +5 per cent. appe⸗ 


by Table XLV to be £5.873,408. The difference of theſe values 
£0.323,839; and-half this difference is £0.161,919. Therefore, accordi 
io the foregoing method of interpolation and continuation, the values of : 
lame annuity for the ſame joint lives, when the intereſt of money is 3 p. 
cent. 4 per cent. and 5 per cent, will be nearly equal to '(£6.197,247 
£0.161,919, or) {6.9 ab, (46,197,247 — £0-161,919, on) C5.035, 3. 
and (£5.87 3,408 — £0.161,919, or) £5.71 1,489, relpectively. 


Now, in order to form a conje@ure concerning the degree of exact 
of theſe near values of an annuity of one pound à year for theſe two joit 
lives of the ages of 20 years and yo years, when the intereſt of money 
3 per cent, 4 per cent. and 3 per cent. we muſt derive the values of 
hke annuity for a ſingle life of the age of 70 years, at the fame rates « 
the intereſt of money, from the values of it, when the intereſt of mone 


* 


rontinuation, and then compare the near values, thereby obtained, wit 


fame age of 70 years, at the ſame rates of intereſt, -as- they are exhibit 
above in Tables XIV, XVI, and XVHI; This may be done as follows. 


The value of an annulty of one pound a year for a fingle life of t 
age of 70 years, When the intereſt of money is 34 per cent. 8 
Table XV to be 66.373, 357; and the value of the fame an for th 
ſame life, when the intereſt of money is 44 per cent. appears by Tib 
XVII te be £6.220,54. The difference of theſe values is (0.3581 
and haff the ſaid difference is £0.197,408. The ſum of £6; 575,357. 1 
£0.177,408 is £6.752,765 and the difference of £6.575,357 
£0.177,408 is £6.397,949:z and the difference of ' £6.220,54 a 
Lo. 177, 408 is £6.043,132. Therefore 6.7 32%%6 5 will be 4 hear 
of an annuity of one pound a year for a ſingle life of the age of 70 years 
when the intereſt of money is 3 per cent. and C6. 39,949 will be a net 
value of the ſame annuity for the ſame life, when the intereſt of money 
4 per cent. and £6.043,132 will be a near value of the ſame annuity i 
the ſame life, when the intereſt of money is 3 per cent. . 


AS SSN 


— 
wo 


: 


No the true values of an annuity of one pound a year for a ſingle lit 
of the age of 70 years, when the intereſt of money is 3 per cent. 4 
cent. and 5 per cent. appear by Tables XIV, XVI, and XVIII, t © 
£6.765,920, £6.393,749, and £6.055,280 ; which differ from the f. 
going near values of the fame annuity, obtained by the _— 
A "hs: : 


1 ' 


unpolation and continuation, to wit, £6.752,765, £6.397,949, and 
604 3.132, by only £0.v13,155, £0.004,200, and £0.012,148, which 
ve leſs than the 514th part, the 4522d part, and the 498th part, of the 
fd true values £6.765,920, £6.393,749, and £6.055,280, reſpectively. 
We may therefore conclude (by means of the analogy above-mentioned 
etween the values of annuities ſingle lives and the values of annuities 


ear for two joint lives of the ages of 20 years and 70 years, when the 
atereſt of money is 3 per cent. 4 per cent. and 5 per cent. which were 
grained above by the faid method of inter palation and contivuation, to wit, 
(6.359,166, £6.035,328, and £5.711,489, will differ from the corre- 
honding true values of the Game anf by only about the 544th, - the 
1522d, and 498th, part of the faid true values. | 14.9 10 


CCCCXLIV. It appears from the three foregaing examples, that the 
ru values of an annuity of one pound a year for a ſingle life of either 
45 years, or 45 years, or 70 years, of age, when the intereſt of money is 
per cent. 4 per cent. and 5 per cent. which are obtained by the fore- 
wng method of interpolation and continuation, differ but little from the 
arreſponding true values of the ſame annuity; and further, that the 
ferences of the near values of the ſaid annuity, when the intereſt of 


money is 4 per cent. (which are obtained by interpolation, or by inter- 
pling arithmetical means between the values of the ſame annuity, when 
tte intereſt of money is 34 per cent. and 45 per cent.) from its corre · 
pondent true values, are much ſmaller than the differences of the near 
nlues of the ſaid annuity from its true values, when the intereſt of money 
8; per cent. and 5 per cent. in which caſes the ſaid near values are not 
duined by interpolation, but by continuation. ' Therefore, if the foregoing 
mlogy between the values of annuities for ſingle lives and the values of 
nuities for joint lives be allowed to ſubſiſt, it will follow, that the near 
alues of annuities for two joint lives, when the intereſt of money is 3 per 
ent. 4 per cent. and 5 r Cent. which are obtained, by the/ foregoing 
detod of interpolation continuation, from the valuts of the like annuities 


Wer but little from the true values of the ſame: annuities z and that the 
Werences of the near values of ſuch annuities from their true values, will 
ie fill leſs, when the intereſt of money is 4 per cent. than when it is 3 per 
«nt, or 5 per cent. But in all the three rates of intereſt the ſaid near 
ues of theſe annumies will be near enough to their true values for moſt 
the common purpoſes of | buſineſs. | | 
i of the explanation and illuſtration of the foregoing method of Interpolation 

| and Continuation, | W 
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ir joint lives,) that the three near values of an annuity of one pound a 


\ 


Concluñon drawn 
from the three 


foregoing exam- 
ples, —— 


the of ex- 


actneſs of the near 
values of anndi- 
ties for two joint 
lives obtained by 
means of the fore- 
ing method of 
nterpolation and 
Contijiuation. _ 


nen the intereſt of money is 34 per cent. and 44 per cent. will likewiſe | 
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Ste The Principles of the Doctrine e 
F the values of annuities ſor tavo joint lives, "when the intereſt of ; 
l either lower than 3 per cent. or bigber than 5 1 


above in Art. ecceviii and ceecxxxit, (which are founded on a ſuppc 


degree of exactneſs? or, in other words, may it be ſuppoſe that the va 
of an annuity bf one pound a year for two joint lives of given ages at th 
. feveral following rates of intereſt of money, to wit, 2 per cent. 2+ per cent 
3 per cent. 3+ per cent; 4 per cent. 44 per cent. 5 per cent. .5 + percent 


form, pretty nearly, an arithmetical progreſſion, or decreaſe by nearly equa 


9, or 10 per cent. that would be obtained by means of this ſuppolitot 


cCcccxlv. We have teen ia the foregeing articles how, by the het 
of the two ſets of tables of the values of annuities for two joint lives, giver 


—_>_  WWFERSY = 


fition that the intereſt of money is 3 4 per cent. and 44 per cent.) we m 
find tolerably near values of the ſame annuities when the intereſt of mot 
is 3 per cent, or 4 per cent. or 5 per cent. by means of the foregoing t 
thod of Interpolation and Continuation. But what ſhall we do, may the read 
aſk, when the intereſt of money is not 3, 4, or 5, per cent. but 2 per cent 
or 6 per cent. or 7 per cent; or 8, ot 9, or 'Fo, per cent?- Wil the far 
method of Interpolation and Continuation enable us to find the values « 
annuities for two joint lives at theſe ſeveral rates of intereſt to a tolerabl 


5 , =, &- . 


— 


6 per cent. 6 4 per cent. 7 per cent. 74 per cent. 8 per cent. 84 per cen 
9 per cent. 9 4 per cent. and 10 per cent. (as well as at the- intereſts q 
3 per cent. 3 per cent. 4 per cent. 44 per cent. and 5 per cent.) wi 


differences? For, if this ſuppoſition is true, it is evident that, when an 
two of the terms of this progreſſion are known, all the other terms may t 
derived from them by additions, or ſubtractions, of the common difference 
by which the terms decreaſe ; and conſequently the values of the propoſe: 
annuity at all the other rates of intereſt may be dedueed in this manne 
from its values when the intereſt of money is 34 per cent. and 4 per cen 
which are exhibited in the two foregoing ſets of tables. In anſwer to thi 
queſtion F muſt obſerve, that it does not ſeem probable: that this ſuppolitiot 
will be nearly true in ſuch a. variety of different rates of intereſt, For vt 
have, in the laſt article, ſeen reaſon to conclude, that the near values of a 
annuity for two joint lives of given ages when the intereſt of money is 3 p* 
cent. and 5 per cent. which are obtained by means of this ſuppoſition, diff 
much more from its correſponding: true values than the near value of | 
(obtained by means of the ſame ſuppoſition,) when the intereſt of money 
4 per cent, differs from its true value. And therefore we have reaſon i 
conclude, that the near values of the ſame annuity when the intereſt of mc 
ney is 24 per cent. or 2 per cent, or 54 per cent. or 6 per cent, ot 7» b 


would differ ſtill more from its correſponding true values, and, probadly 
would differ from them too much to make it adviſeable to neglett the differ 
ences and conſider the ſaid near values, in practice, as equal to the corre 
ſponding true values: at leaſt we may well ſuppoſe this to be the caſe 7 5 
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te high intereſts of 8, 9, and 10 per cent. It ſeems deſirable, thei; | 
0 diſcover, if poſſible, ſome other method of finding a tolerably near value 
o m annuity for two joint lives of given, ages, when the intereſt of money 
z either lower than 3 12 cent. or higher than 5 per cent, that may exempt 
p from the. neceſſity oopnting its exact value by means of the expreſſion 


L 2 x RAE 4 Fu . pr 


en che fries | 
by 25 be > te 787 
ooh 1 vi 11 Vii 
8 x2 - — _— + we, « ee . 
de table of the geben ef the dork of human life; the computation 
of which, when the two lives are young, is very tedious, Now oe method 


of doing this to a moderate degree of exactneſs (though not 0 o great a 
tegree of exactneſs as might be deſired). is as follows. 


ww 


$- * 


{method 7 een, to the Wy 7 an aby / * e * 
hear for mem prin ere of two lives of given ages, without 


cnmputing,the expreſſun FE the fries = - — 
Pu x Qin 1 + . "Y Sc, (continued to the end: 


r3.in av 5 
of the table be the probabilities, ) l is accurately equal fo it,- 2 


1 


&. * | 4 5 1 4 72 
CCCOXLVI. It is evident that the ſeries 1 — 1 — 2 c wY + 


—.— Fade bh + WE: A + & continued to the end of the 


able of probabilities, will TT of the Ane bum if terms as the ſeries 


2 + = . Ms W. S; 1 . oy &c; continued likewiſe to the end 


0 the table of debe, 140 when all the perſons who are repre- 
ented in the tabl babilities as tiving-at the age of the older of the two 
lives, and whoſe nlnjbe} is originally Q. . ſhall be „the annuity (which 
a depend on the joint continuance of both the lives,) muſt neceſſarily 
. notwithſtanding ſeveral of the perſons who are there repreſented as 
ng at the age of the younger of che two lives, and whoſe number is ori- 
pnally P, may be ſtill alive. 


CCCCXLVIL since 


— 


— 
— — — 


3% 125 Principles of the Dotrrin of * 


- &c, are involved in, or are factors of, the numerators of the terms of the 


may, in ſome way or other, be deduced from the value of the whole former 


— — _— 2 81 „ 2 P 
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CCCCXLYVIL. Since therefore the two ſereſes . + 2 + Que 4 
* \ xt | . * , ; +41 | 73 

l 2-8 | 4d "II * On Pry 

Av ＋— * + bc. and. © — + — + = * 


— + - 11 
14 175 89 - " T 


piv — — 1 + &c. conſiſt of the ſatne number of terms. 
and, ſince they alſo have the ſame quantities for the denominators of their 
ſeveral terms, to wit, the quantities 7, r, 13, 74, #5, &c.—and the nu. 
merators of the terms of the former ſeries, to wit, A, A, Au, Ar, gy 


latter feries, to wit, Pi x Qt, Pii x Ai, Piu x Quir, Pi x Orv, Pe x gy, 
&c. — it ſeems reaſonable to ſuppoſe that the value of the whole latter ſeries 


ſeries, to a tolerable degree of exactneſs, ſo as to make it unneceſſary to 
take the trouble of computing all the terms of the latter ſeries .and then 
adding them up into one ſum. And, if this ſhall appear to be cable, 
it will follow, that the value of an annuity of one pound a year for the joint 
continuance of two lives of any given ages, may be deduced from the value 
of an annuity of the like amount for the older of the ſame two lives ſingly; 
which value we ſhall always be able to find in one of the twelve tables 
above exhibited in Art. ci, pages 221, 222, 223, &c. ——— 232, And 
thus the ſaid tables of the values of annuities for fingle lives may be made 
ſubſervient to the diſcovery of the values of the like annuities for two joint 
lives, For let 7 be the value of an annuity of one pound a year for 


the older of the two lives fingly; and let 5 be the value of an an- 
nuity of one pound a year for the joint continuance of both lives, Then 


| 'L | * . * a 
L in} 


WR VIE 
L ; Y 3 I 0 p ; 0 Pi. * Pit * A 
&c. and B will be equal to PNA x the ſeries — iſ + 2 + 


Fu. = Pir & Aar + — 2 + &c. and conſequentiy the ſeries 


r3 Fy 
2. Wea Wai Wzyk ac. wilbes gx 4, md f- 
7 ＋ 7 * 73 T Tr ION N MA fen 


ſenes 


1 
dich, being divided by Px Q, will give us B, or che value of an amoi 


of one pound a * for the two propoled 4 joint liyes. 


73 


bas an W of great probability, in the manner eing. 


72 
+ 5 + 2 T+ 2 + &c. and the Greek capital'Z for the value of 
de compound ſeries 2.2 + Pun $i 1 Pax + SLE 


Ix 9v I 
3 41 ad = E, and & = 


r þ | 
u x Quit 


"terms, and the Greek capital I N value of an infinite ſeries of 
ns in geometrical ptoportion, of which LEE and , or 1 
ut, are the two firſt terms. <= | 


OT — TY 2 


+ &c, will be = P x Q« 5 11 * we can ebe the latter 
ties from the former, we ſhall Aki obtain the value of P X 2 x F. 6 


We muſt therefore endeav our to find a method of deriving the viloe of 
Ke Pi x — + . — p. e, . 


4+ Ke. from the value. of the ſeries r ＋ V! * 


8 ET &, which'is equal to 9x 4 Now this may be done to a certain 
Fl degree of exa@neſs,- by means of a conjectufal ſuppoſition that 


COCCXLVIN. Pot 8 forth value of the ſimple ſeries V+ K 


72 , And let G denote * of an hüte ſeries 8 in 
metrical proportion, af which = / and. - or * by are the two 


Then 


1 t+? ＋ 4 + 86, be= 7 * 


the " — 1 85 geometrical ſeries r, or i+t+; 


+ 2 US {Pig x — 


and 


2 ſeries. And, if this ſuppoſition is true, the Tag? 7, 
Pix 21 E x x Qu1 ; - * 
A is 72 ＋ 7 Bad rigs; 


544 th Principhi of te bg 


ws will the none gromentca fries G, eg +44 © 2 


2 +5 {+= e 9 55 
41 


» and the inbnire 2 572 5 r 


9 * 


dent from Art. Lxxx, pages 91, * 


"Is 3 
. " * " © + 9 
. 0 3 0 . an Þ A ©. \s # 


| occcxl Ax. Now ir ems reaſonable burg it the g 
W 1 5 ＋ 5 +2 +3 TA e adi 
will hou Amn re. N e eres 5, or x 
e Ve FAN 2 
Wants 2 and >, are the ſame with the too firſt terms, g and b, 


+7 Su” xi 1 + de. al itte, hear i the 
e SAD . 22 + "4 11 * «+. 


me 


— +7 &c. 9 


Pi 
& the takde of probabiire of which ſeries the two rt terms >" 


—5 * 2 


2 are the fame with the to firſt terms, 7nd , of the {i 


4 


vil 
pate yg *Y e en es een qui e 
* | f 


0 "= 7% 89829 


eee e 4 ; 
But we have Geir? in Art. XLYIT, chat the fries 4, or 22 +; 
SPC PEI ICE IE -IY 

pon . 1.5 Ne. is = . and ths ſeries-$,''0 or 4D ＋ 
= ＋ 2 +. . = + Ke. = 2x4 There- 


I x rx gx 


he P x 215 i be nearly equal w . C. 


N D oh W 9 N | 1 
But the ſeries G we, and the ſeries. T is = - 245 as we have | | 


fen in Art. C©ceXxLvV11T. TIRED X-2 x » + yo be nearly equal to 


11 * 

9x 4 x 1 3 _ 5 
8 g-h 11 gb, 
7 5. E * FC AA Te * 1175 


nd 3, or the value of an annuity of « one po und a year for the two joint 
hes whoſe ages correſpond 4 numbers P and VL will be ven en 


7 
©] 4 W- | AT ) 25. 188 |; . ” 34 of 
x T2: 1M g-b #4 22 | 


But y is = 7 and 5 is = IF and 7 is = x B 
Pn x Qu | ; N 
7 Therefore = 2 x Pr, and k is = > bx Pu, CEA 


43 . 
= 2px PeP, b = gn Po en, and "72 x 1775 wigs 


F 


Aaaa 


g-h 


2 gxPr-eþx Pn 
1 P 
Therefore 5 * 75 * — is 
8 .. Ding 2 
RF gxP*- þ Pir 
13 © L.- 
fore B, ort 
whoſe ages correſpond to the numbers P and & will be nearly equal t 
x Pr gxPr=bxP: &: - 


4x þ g or may be derived from & or the yal 


of the like -annuity for a ſingle life of che age correſponding to 9, 
„ I IE bly ed 
multiplying it into the fraction * *——57—TÞ,* QEL 


g x P' 


Examples of the foregoing method of approximating fo the walus 
. annuities for two joint lives. | 


CCCCL. I fhall now proceed to try the truth of this expreſſot 
41 P. x Pt _ þ P. 9 33 

Ax 4 pr — r Pn by applying it to the computation « 
the values of an annuity of one pound a year for the joint continuance « 
two lives of ſome of the ages fet down in the tables above exhibited | 
Art. ccccvni and CECcxXxx11. And, if we ſhall find that the values 
thoſe annuities which we ſhall obtain by means of this expreſſion, differ 
little from the values of them contained in thoſe tables, (which have | 
accurately computed,) we ſhall have reaſon to conclude that the fame e 
preſſion will give us the like approximations to the true values of annuite 
for two joint lives in other inſtances. - | 


Examples of the ſaid method, upon a ſuppoſition that the interef 
money is 3% per cent, "I 


Firſt example; in CCCCLI. Let us therefore ſuppoſe that the two lives for the joi 
which _ continuance of which an annuity of one pound a year is to be purchate 
5 two lifes are of the ages of 10 years and 20 years; and that the intereſt of mone 
is 10 year. is 3% per cent. and that the table of probabilities of the duration of hum 
life, by which the calculation is to be governed, is that of Monlieur © 
Parcieux. | g 
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Then we ſhall have (by Table XV.) 4, or the value of an annuity of 


ſingle 7 


1 Þ = 880, Pn = 872, Pn = 866, 9 = $14, 2 = 806, In = 798, 
: | 


= 1.035» F (Stress) = 0.966, 18g, = = 0:933,5104 and con- 


n | | Ort 
quently g (= LS = 806 x .966,1 83) = 7758.743,498, and þ (= S. 


198 X .933,510) = 744-940,980. Therefore g x P. will be (= 
5. 43,498 x 872) = 679,004.330,256, and þx PI will be = 744.940,980 
72) = 649,588.534,500, and & x Pu will be (= 744.940,980 x 866) 
643.629.006, 720 3 and conſequently g x P* - þ PI will be (= 
19,064.330,256 — 649,58 8.534.560) = 29,475-795,696, and g x PI 
u will be (= 679, 064.3 30, 256. 643, 629.006, 720) = 35, 435.323, 636. 
gxP*'-þx Pa will be = 224757 5,696 


= (nearly) 


erefore 7 57 x Pu 35.435˙323,536 
425.7959 | 
o ene 


82 PI - EXP. 4 
$242, Therefore 4 * FX i=" i ill be (= A x .8242 


1 4 
19.440, 6 16 x . 8242) = 46,022,955, QEl. 


The true value of this annuity for two joint lives appears by Table Dierence be- 
II | be 16.6 which i r than the val — — 
Al, , 9. 5795 | 1 
page 494, to be 1 34:79 c is greater than t * ue the —— value of 
t juſt now found, to wit. 16.022,955, by the difference 0.611,835, Hit annuity. 
ich is ſomewhat leſs than a 27th part of the ſaid true value. | 
ku 


CCCCLII, Now let the two lives be of the ages of 20 years and 


| years, 1 


£ . 1 
In this caſe 4 will be the value of an annuity of one pound a year for Secondexample ; 


"gle life of the age of 30 para, am a ore (by Table XV.) 1 = — 
lives is likewiſe 
10 years, 


4 0 1 2 


= * — 2 Y 


—— ¶ — 


70m. 418,858, and * 1 will be = (=718' x 933.5 100 = 670.260, 100 


that is, g will be = 701.448, 858, and þ will be = 67. 260,180. There 

fore g x Pi will be (= 701.448, 858 x 806) = 565, 367.779, 548, an 

bþ x PI will be (6570. 260, 180 * 806) = 540,229.705,080,” and b X P. 

will be (= 670. 260, 180 x 798) 534,867. 623,640 and conſequent 

gx Pt-hxP: will be ( 563,367. 779,548 — $40,2294705,c80) 

25,138 074,468, and g x PI = þ'x Pn: will be (= $65,367.779,548 
PI -H. 


334,867. 623, 640) = 30,500.15 5,808. Therefore = Pr 2 * 


548 be Principles of the Docs ine of | 

| be = 18.068,98. And P will be =$14, Pt = 806, Pu 798, 9 Ir: 
| : 734, N = 726, A. 718, r= 1.035, = (= 57) "= 01966, 133 q 
| and 75 = 0. 933,510. Therefore |= will be (= 726 x 966, 183) , 
| 


_ 4 


— 
- — — — 
% 


25,138.074,468 _ 


be = 


30,500.15 5,908 T 30,500 ; 
Pt. AX Pi „ f + $a; 444 
X . . In Wil be (=p * 8241 = B14 * . 8241 = - 
en P gxP-hxl 
X 8241 = 725 = 8160. Therefore 4 * Þ X FxPioti} 
* FEE 4. of 


will be = AX .8160 = 18.068,798 K. 4 60 = 14.7441. © QEl. 


Difference be- The true value of this anmuity for the ſaid joint lives of the ages of | 
. tween the foregs- years and 30 years appears by Table XXXI, page 494, to be £15.298,75 
ICE \.. Which is greater than the value juſt now found for it, to wit, C14. 24 


l ue of this annuity, the difference 40.854, 65, which is. leſs than the 27th part of the ſaid tr 


value, £15.298,75. the | 

e Tt of Whic 

Five more exam- CCCCLIII. If we derive in the ſame manner the values of an nu deſe 
ples of the ſame of one pound a year for the joint continuance of the five following pairs * 


1 ; | 
N my. lives, to wit, two lives of the ages of 30 years and 40 years, two lives 


ence of the ages the ages of 40 years and go years, two lives of the ages of g years and 
of the two lives years, two lives of the ages of 60 years and 70 years, and two lives of | 
2. 83 ages of 70 years and 80 years, from the values of the ſame annuity 
— to wit, ſingle lives of the ſame ages as the older lives in each of theſe pairs of 


x0 years. reſpectively, that is, for ſingle lives of the ages of 40 years, 50 Jem 


ſt 


F 
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eie, 70 years, and 80 years, (which values appear by Table XV to be 
16. 104,542. £13-183,083, C10. 104,74, £6.575,357, and £3.651,781,); 
-| ſay, if we derive near values of the faid annpity. for, the ſaid pairs of 
unt lives from theſe values of the ſame annuity for the ſaid ſingle lives by 

: £ Pi. 7X PIX Pr 
neans of the aforeſaid expreſſion 4 Xx N g Pi FX Pn? thoſe. 


ear values will be found to be as follows; to wit, 


for two joint lives of the ages of 30 years and 40 years, {12.865,18; 
for two joint lives of the ages of 40 years and g0 years, £10.917,67; 
for two joint lives of the ages of 50 years and 60 years, £7.680,967z 
for two joint lives of the ages of 60 years and 70 years, £5.074,649;. 
nd for two joint lives of the ages of 70 years and 80 years, {2.645,88 3, 


CCCCLIV. Now it appears from Table XXX1, - that the true values The true values 
o theſe laſt five annuities for joint lives are as follows, to wit, » 14 ” an 8 five an- 
for two joint lives of the ages of 30 years and 40 years, £1 3. 709,61; 

for two Joint lives of the ages of 40 years and 30 years, £11.229,92 3 

for two joint lives of the ages of 50. years and 60 years, £g.341,630 ; 

for two joint lives of the ages of 60 years and 70 years, (5. 336, 698; 

ud for two joint lives of the ages of 70 years and 80 years, £2.793,419. - 


CCCCLV.- The difference between the near value, [12.865;18; of The differences 
the firſt of theſe annuities, and its true value, Z1 3-709,61, is £0.844,43 3 Veto their 
vhich is leſs than a 16th part of the ſaid true value. | | oregoing near va- 


lues and their 
true values. 


4 


| The difference between the near value, £10.9 17,67, of the ſecond of 
nu deſe annuities, and its true value, £11.229,92, is (O. 312,25; which is 


irs es than a 35th part of the ſaid true value. 

ives | 2 95 F 

and The difference between the near value, £7.680,967, of the third of ß 

of Wieſe annuities, and its true value, (8.341, 630, is £0. 60,66; which is 
11 b than a 12th part of the ſaid true value, | | | 
0 


on f The 


* 


556 The Principles of the Doflrine of * 


The difference between the near value, £5.074,649, of the fourth of 
-the foregoing annuities, and its true value, £5: 336,698, is £0.262,049 ; 
which is leſs than the 20th part of the faid true value. SLED 


And the difference between the near value, {2 645,883, of the fifth 
and laſt of the foregoing annuities, and its true value, £2-793:419, is 
£0.147,536; which is leſs than the 19th part of the ſaid true value. 


.CCCCLVI. In all theſe examples it appears that the near values of 


| | £ 
annuities for two joint lives, obtained by means of the expreſſion 4 X Q 


P 
* 1 K 55 —5 5 25 are leſs than their reſpective true values, and that 


the differences of the ſaid near values and true values are in ſome caſes about 
A 35th part of the ſaid true values reſpectively, and in other caſes a 27th, 
A 20th, a 19th, and a 16th part of the ſaid true values, and in ſome caſes 
almoſt a 12th part of them. | 


Five other exam- CCCCLVI. Let us now examine the near values of ſome annuities 
ples of the fore- for two joint lives, that are obtained by means of the faid expreſſion, 
„ fo SI REES 

lues of annuities A 1 i * i pn uus, . ' es 1 18 
r lives is conſiderably greater than 10 years. Let this difference, ** 


= 8 4 be 30 years; and let us derive, by means of che ſaid expreſſion, 4 * 7 


two lives is 30 


- X Pr þ X | 
years. 7 near values of an annuity of one pound a year for the 


five following pairs of joint lives, upon a ſuppaſition that the intereſt of 


money is (as it was ſuppoſed to be in the foregaing.examples,) 34 Per cen. 
10 wit, | | 


two lives of the ages of 10 years and 40 years, 
two lives of the ages of 20 years and 530 years, 
two lives of the ages of 30 years and 60 years, 
to lives of the ages of 40 years and 50 years, 
and two lives of the ages of 30 years and 80 years, 


1 


LIFE-ANNUEPTIES gr 
Fom the values of a like annuity of one pound a year for fingle lives of the 


(io. 104, 74. C6. 575,357, and £3,661,781,- Theſe near values will 


found to be as follows; to wit, 


for two joint lives of the ages of 10 years and 40 years, {13.892,33 3 
for two joint lives of the ages of 20 years and 50 years, £14.068,05; - 
for two joint lives of the ages of 30 years and 60 years, C8. 560, 176 
for two joint lives of the ages of 40 years and 70 years, £5.931,7934- 
2nd for two joint lives of the Ages of 50 years and 80 years, £3-320,420. 


CCCCLVIIN. Now it appears from Table XXXIII; that the true 


for two joint lives of the ages of 10 years and 40 years, C14. 384,49; 

for two joint lives of the ages of-20 years and 30 years, {11.801,15; 
for two joint lives of the ages of 30 years and 60 years, C9. 2 17,864; 
for two joint lives of the ages of 40 years and 70 years, (6. 126,861; 

nd for two joint lives of the ages of 50-years and 80 years, (3.399,71. 


CCCCLIX. The difference between the near value, {13.892,33, of 
lie firſt of theſe annuities and its true value, 14.384,49, is £0.492,16 ; 
mich is leſs than the 29th part of the ſaid true value. 


The difference between the near value, £1 1.06805, of the ſecond an- 
wity, and its true value, £11.801,15, is (0.733, 10; Which is leſs than 
be 16th part of the ſaid true value. KF! 


The difference between the near value, £8.560,176, of the third annu- 
, and its true value, C9. 2 17,864, is £0.657,688 z which is leſs than the 
la part of the ſaid true value. g 8. 


The difference between the near value, £5.931,793, of the fourth an- 
ty, and its true value, £6.126,861, is £0.195,008 ; which is leſs than 
* 31ſt part of the ſaid true value. | . 


Sa FTF rA * 57 


And 


zoes of 40 years, 50 years, 60 years, 70 years, and 80 years, reſpectively, 
which are given above in Table XV, to wit, £16.104,542, £13-183,08 3, - 


* 


The near value 
of the ſaid annui- 


ties. 


Their true values: 
nes of theſe laſt five annuities for two joint lives are as follows; to wit, 


The differences 
between their ſaid 
near values and 
true values. 


$52 We Principles of the ine of 


And the difference between the near value, £3-320,420;and the tr, 
value, £3.399,171, of the fifth and laſt annuity, is 18 3 which i 
Jeſs than the 43d part of the ſaid true vous” 


' CCCCLX. In theſe five examples it «appear har che hay" elde . 
annuities for two joint lives, whoſe ages differ from each other by 0 ye 


£ Pi X Pi - þ X 
obtained by means of the expreſſion AX Pp * FITTED 7 * . 5 


leſs than their reſpeRtive true values, (as was the caſe with the near valu 
of the annuities mentioned in Art. ccccL1, &c. — CccccLv1) an 
that the differences of the ſaid near values and true values are in ſo 
; caſes leſs than the 43d part of the ſaid true values reſpeCtively, and in othe 
' caſes a giſt, a.2gth, and a 16th part of the: laid true values, and in for 
| | auaſes about a 14th part of them. | 


. E 
5 8 = Fi, . i 


Theſe differences are rather ſmaller than the differences of the ne 
= | values and true values of the annuities for two joint lives whoſe ages dif 
it from each other by only 10 e's which are mentioned 1 in Art. eosetv. 


Examples of the ſaid method, upon a ſuppofitron that the interef 
_" is 44 per cent, 


CCCCLXI. We will next examine the near values of annuiies 


two joint lives, which may be obtained by means of the expreſſion 4 
Pi gX Pr_h XP. 
PX NH i When the intereſt of money, is 44 per cent, 


Examples in | Let there be ſeven pairs of lives whoſe ages differ from each other | 


which the differ- 10 Vears, to wit, A 
ences of the ages 


of the two lives j ttwo lives of the ages of 10 years and 20 years, 
— t:two lives of the ages of 20 years and 30 years, 
two lives of the ages of 30 years and 40 years, 
two lives of the ages of 40 years and g30 years, 
two lives of the ages of 30 years and 60 years, 
two lives of the ages of 60 yeats and 70 years, 
and tvo lives of the ages of 70 years and 80 years. 


"y 


i 


8 
fi 
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When the intereſt of money is 4 per cent. the near values of an annu- 
yy of one pound a year for the joint continuance of theſe need pairs of + 
* inn P1 < 

yes, that may be derived by means of the expreſſion 74 15 1 


P- EXE! 


— 


1 * 1 -* PII 
year for ſingle lives of the ages of 20 years, 30 years, 40 years, 50 years, 
fo years, 70 years, and 80 years, (which values appear by Table XVII to 


kx {16.623,93, 115.690,92, 14.234,42, '£11.920,73, £9.346,46, 
16.220, 54, and 3.832, 59, will be found to be as follows; to wit, 


from the values of the like anguity of one pound a 


The near value of an annuity of one pound a year for two joint lives of the The near values 
ages of 10 years and 20 years, will be £14.655,20; _ of an annuity of 


-one your a year 
for two joint lives of the ages of 20 years and 30 years, £1 3.339,42 for the ſaid ſeven 


for two joint lives of the ages of 60 years and 70 years, (4.889, 327; 
pd for two joint lives of the ages of 70 years and 80 years, (2. 380, oo. 


: * 
= 


CCCCLXII. Now it appears from Table XLI that the true values of The true values 


74 of the ſame annu- 
3 annuities of one pound a year for two joint lives are as follows; ity for the ſame 
: 


pairs of joint lives. 
for two joint lives of the ages of 10 years and 20 years, C14. 478, 80; 
for two joint lives of the ages of 20 years and 30 fears, 4 3.495, _ i 
for two joint lives of the ages of 30 years and 40 years, £12.297,99 z 
for two joint lives of the ages of 40 years and 50 years, C $0.2744393' 
for two joint lives of the ages of go years and 60 years, 47.793. 59 
for two joint lives of the ages of 60 years and 70 years, £5.087 882 
tor two joint lives of the ages of 70 years and 80 years, C2. 709, 443. 


B b b b - CCCCLXIN. The 


-_— 


pairs of joint lives, 
for two joint lives of the ages of 30 years and 40 years, C11. 594.96 | 
for two joint lives of the ages of 40 years and 50 years, £10.126,50 ; | 
for two joint lives of the ages of 30 years and 60 years, (7. 329,817 ＋5 


554 The Principhes of the Docrrire of 5 


N The differences | CCCCLXANM. The difference between the near oils. 14.6. 20. 6 
between the laid the firſt of theſe annuities, and its true value, £ 9 (usch, it; 


near values and 


woe vale. worth obſerving, is, leſs than the near value, though in all the former ex. ; 
amples the true values of the annuities have been F than their gez LE 
values,) is (o. 176, 40; which is leſs than the gad part of the faid true 5 
value. Leaf? fo * | 


Tg difference between the near value, £13:359442,. of the ſecond 
annuity, and its true value, £13-495,90, is £0.136,48 z Which is lefs that 
the goth part of the ſaid true value. | 


The difference between the near value, £1 1.694,96, of the third annu 


ity, and its true value, £12.297,99, is 40.703,033 Which is leſs than the 
17th part of the ſaid true value. 5 


The difference between the near value, C10. 126, 30, of the fourth annu 
ity and its true value, C10. 274,39, is 0. 147, 89; which is leſs than thy 
69th part of the ſaid true value. 4 


wh 


The difference between the near value, Cy. 329,817, of the fifth annuity 
- and its true value, £7.793,979, is £0.463,262 z. which is lels than the 17 
part of the ſaid true value. | | 


— 


The difference between the near value, C4. 889, 327, of the ſixth anny- 
ity, and its true value, C5. 087, 882, is 0. 198,555 which is leſs. chan the 
25th part of the ſaid true value. | 


And the difference between the near value, (2. 380, oo, of the ſeventh 
and laſt annuity, and its true value, C2. 709, 443, is £0.129,443 z Which is 
leſs than the 20th part of the ſaid true value. 


A remark on the Theſe differences are ſmaller than thoſe of the near values and the true 
laid differences. values of the annuities mentioned in Art. ceceLvit and ccc, for 
two joint lives whoſe ages differ from each other by 30 years, when the 
intereſt of money is 3 per cent. and are ſmaller in a ſtill greater degree 
than the differences of the near values and the true values of the annuities 
for two joint lives, mentioned in Art. ceecLvi, whoſe ages differ by only 


10 years, when the intereſt of money is 34 per cent. ud 


CCCCLXIV. We 


- 
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CCCCLXIV, We will now examine the near values of ſome annuities 2 other * 

* 2 . | N | s e 2 ö © 7 4 21 pies e re- 

fr two joint lives, that are obtained by means of the expreſſion 4 * 5 E — 805 
x 1 bh x Pr 1 n TR : of annuities for 
1. — Fs! when the difference of the ages of the two lives is wo Joint lives; 


jo years, and the intereſt of money (as. in the two preceding articles,) is 44 * . 


per cent. : 15 3 | lives 15 30 years, 
Now, when the intereſt oye 4} per ee the near values of 

n annuity of one pound a year for the five following pairs of joint lives, 

p wit, N 5 


two joint lives of the ages of 10 years and 40 years, 
two joint lives of the ages of 20 years and go years, 
two joint lives of the ages of 30 years and 60 years, 
two joint lives of the ages of 40 years and 70 years, 
and two joint lives of the ages of 30 years and 80 years, 
zhich may be obtained by means of the expreſſion 4 * 75 5 Rg 25 


nl be found to be as follows; to wit, 


for two joint lives of the ages of 10 years and 40 years, C12. 446, 40; | The near values 
for two joint lives of the ages of 20 years and 5© years, ( 10.248,45 . . 
for two joint lives of the ages of 30 years and 60 years, £8.075,146; . 
for two joint lives of the ages of 40 years and 70 years, {5.655,547 3 


nd for two joint lives of the ages of go years and 80 years, £3.214,679. 


: 
1 | 


CCCCLAV. Now it appears from Table Xl I, that the true values Their true values, 
« theſe laſt five annuities for two joint lives are as follows; to wit, 


for two joint lives of the ages of 10 years and 40 years, £12 842,64 
for two joint lives of the ages of 20 years and zo years, £10.739,19; 
for two joint lives of the ages of 30 years and 60 years, £8.560,832 ; 
for two joint lives of the ages of 40 years and 70 years, £5.810,588 ; 
nd for two joint lives of the ages of 30 years and 80 years, £3.284,035. 


B bbb 2 CCCCLXVI. All 


in which the dif- 


5%//ͥè . Principe of the Dear of 


The differences 


between the ſaid of the firſt of the five laſt-mentioned annuities for two joint hves, and i 


near values and 
true values, 


q 4 9 
a FT. un 


4 
1 


\ CCCCLXVI. Al theſe true valves are greater than the near val 
df the ſame annuities obtained in Art. ccccLxrv by means of the expreſſi 
4 P1 g * P- Pp : | N Tae Ahh oY 

A 5 * N= as was the caſe with reſpe& to the try of 


values of the annuities mentioned in all the preceeding examples, excer tr 
the firſt example in Art. ceccLx11, in which. it appeared that the true valy fa 
of an annuity of one pound a year for two joint lives of the ages of 10 ye: 
and 20 years, when the interelt of money is 44 per cent, to wit, £14.478,8c 
was leſs than its near value, (14.685, 20, obtained by means of the ex 0 
| 7 Pi g PI -x PI Thi ü 22 ment! 
preſſion A x 5 * Nin is remarkable exception I d pelul 
not know how to account for. | . 
; ad ti 
luc 


CCCCLXVII. The difference between the near value, (12.446,40 


true value, £12.842,64, is £0.396,24 z which is leſs than the gad part o 
the ſaid true value. | | 


The difference between the near value, 10.248,45, of the ſecond 0 
the ſaid five annuities, and its true value, £10.739,19, 1s:£0:490;74; whict 
is leſs than the 2 1ſt part of the ſaid true value. | 


The difference between the near value, £8.075,146, of the third annu 
ity, and its true value, £8.560,832, is £0,485,086 z which is leſs than the 
17th part of the ſaid true value. | ; | 


The difference between the near value, £5.655,547, of the fourth 


annuity, and its true value, £5.810,588, is £0.155,041 z which is leſs 
than the 37th part of the ſaid true value. 

And the difference between the near value, £3-214,679, of the fifth 
and laſt annuity, and its true value, £3.284,035, is L£0.069,350 3 which 
is leſs than the 47th part of the ſaid true value. 


A table 


A 


U1FBCA"N NUTTY E's, 


— 


>: 88 9 1 * 314 216 6 a}: 1 112 1 SL 5 
table of tbe foregoing near values of. an annuity of. ane, ound a. year 


for different pairs of joint lives, and of the correſponding true values 
of the ſame annuity, and of the differences of the ſaid near values and 
true values, and of the fractions that expreſs the proportions of the 
ſaid differences io the ſaid true values. 20.4 C2. NP. WO 


CCCCLXVIII. If the near values and true values of all the annuities 
nentione.d in the foregoing articles, from Art. cott to the laſt article, 
acluſively, be ranged in regular order in two contiguous columns, and their 
iffcrences be ſet down in a third column adjoining to the ſecond column, 
ud the fractions that expreſs the proportions of the ſaid differences to the 
lid true values, be ſet down in a fourth column adjoining to the ſaid third 
wlumn, the ſaid ſeveral numbers will be as follows. | 


' 


The near value of 4 The rue = of "The difference; of E The pro- 5 
annui und be Ja | X | portions | 
year 2 ow = ro pang 1 and | Horry 4 
| of ſeveral different a 77, lives, when the true values. ſaid dif- 
obtained by N of the | inter} of money | "more | 
1 cent. 1 | 4: fot 1 
pr gſton 4 X Ex L i F true | 
eX Pr-bX Pr | / | $34 D. 7. * 
NXP = n? | | | | 
when the intereft no- eee IL 0 0 90 SR ec 
0 is 32 per cent. nn BU 75 v 
i Er 
{ 16.022,955- 16.634,79 a 0. 611,833 TT | 
14.744 | 15-298,75 0.554965 | wr 
12.865,18 13.709, 1 0.844,43 TE | 
| 10.917,67 | 11.229,92 90.314,25 r 
i 7-680,967 | 8.341,630 | 0.660,663 | wr | 
| 5-0%0s i| 4836098 |  onBndy. | ns 
2,645,883 2.793419. 0.147,36 | wx 
Ke SPEC: e e 2 Or 
13-892,33 | 1438449 | 0.492,16 ** 
11.068,08 11.801,38 ] 0.733,10 A 
8.560, 176 9.217,864 | 0.657,088 | ws | 
5.931,93 | ©6:126,861 0.195,008 | TT 
3.320, 420 3.399, 171 | 0.078, 751 FT 
4 Hy by 2% 


— — 18 


E — 1 The differences of | The 7 
ame ann or tht ſame ame ann 8 1 
joint n 2 8 for the ſame in f . 
n pple er- dives, when the trace values. \ L. 
4 | F#ntereft of money | ference; 
preffion * 3 „ Wan | | "OE 1 to the 
g£XPr-hbYX 4 „ wy ay 
gX Pt -<bX Pun) | 
J<vben the interefl of n-. N 1 
0 fs 4: per cent. ; : [ | | 
9 54 TO T | ay + WY * a 7 | 1% $. eres 
| 14.055,20 14.478,80 o. 176,0 f 
13.359,42 13.495,90 [0.136,49 | „r 
11.594,96 | 12.297,99 | 0-703,03 * 
10.126,30 10.274,39 | O147,09 7 „ 
7.329,817 7.793,79 0.464 | I 
4:889,327 | 5-087,882 | o198,555 | oo 
2.580,00 2.709,443 | 0. 129,443 | ++ 
7 N N £ . 1 5 | 
12 446, 40 12.842,64 EVR > 0.396,24 | wr 
10.248,45 10.739,19 0.490,74 [r 
. 8.053, 146 | 8.560, 832 o. 48 5, 686 1188 
5.655,547 5.810,588 0.155,041 [| Ir 
| $:214:679 | 3-284,035 0.069.350 | oF 


— © 1 9 
— — — . ˙ ad 
A Ne — mn. tc. Ji dit. ZAAhoS. M46 
18 
* 
. 
” 


A ſecond table of the ſame Kind as * 11. in which he der values 0 
the annuities for two joint lives are derived from the former nec 


values of them, exbibited in the laft table, by "TEN the cat 


104. 
Former near values into the frattion 100 5 


CCCCLXIX. It the foregoing near values of an annyity af one poun: 
a * me two joint lives (which were obtained by means wang | the expreſſio 
5 x * XxX Pl « ; X P1 n 


A X 7 5 1 * Pi = 5 r — 
100, or be ae into W fraction 


be increaſed in the proportion of 104 tt 


1 — 
100? 


we ſhall thereby obtain a fe 
9 cond 


7 
[ 
” 
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ond ſet of near values of the ſaid annuity for the ſame joint lives, that will, 
or the moſt part, differ leſs than the foregoing near values of it from its 
correſponding true values. This will appear uren mn. by computing 
| bs 242 1LÞ (4 IPL NICEST 10 IT : x 

theſe ſecond: near values, (which will be equa] to 1 * 186 * 15 * 
P. - þ X P: WE e LAGS 1h . W 

17 N Pri) and placing n N under auntber in a column (as the 
fer near values were placed in the laſt article,) and then ſetting down the 
erreſponding true values of the ſame annuity in a ſecond column adjoining 


p the former, and the differences between the faid near values and true 
and the fractions that ex- 


ulues in a third column * me to the ſecond, 

preſs the proportions of the {ai differe nces to the ſaid true values in a fourth 
wlumn adjoining to the third. This may be done in the manner fol- 
bying. . 1 | | i | 8. 


[ 


' 


© 


The differences ; of 


— 


The near values of an} The true values 1 

Fear for rs jelat bes eil. Jane .. | the ſaid e and 

Y — erent . hy for the ſame | true values, 

£ 104 Joint lives, A [46% 

expreſſion A X 788 XP 1 * 

pe Ex EIN Pr | * 

[PX Preis | | BE: 25 

when the inter © | | | p 

money is 34 per cent. * | 84 

e | 

16.663,86 1 1 634,79 * 
15.333586 [15.298,75 rr 
13.379,78 13.709, 6 _= | 
11.354,37 11.229,92 Te 
7.988,205 4 8.341,030 1 x | 
5-277,634\ || $:336,698 V 
2.751,718 [2.793.419 0. 04r, . | r 
7 Th 7 | L N 1 £ Fr [ 22 
14.448,02 || | 14.384,49 0. o6g, 33 al 

| 11.5107 11.801,18 0.290, 38 | IT 
8.902,583 9.217,864 0.315,281 5 
6. 169,064 | 6.126,86 o. 042, 28 | Ae f 
3.453,36 & 3.399,71 ] 0.054, s | & 

"ER ROM IA | 


—— I —— —— — — — * 


— = © — — — 
— — —— 
ba N . 


A remark on the 
near values con- 


tained in the laſt 
table. 


— 


% 


$60 Ne Principles of "the Difirine of | 


„ af to 232% B64 8 To £02007 eee 
e 1; a8 bogs oO rg rt ogy ods SH) Sorry Harman oe 
Denn 
[THe near. walucs of theſ The true values of |, The, 
Lame annuity for the ſame), .. the ſame annuity 
Point lives, obtained by} for the ſame joint 
means of the ſame er. lives,” when the © 
, | my $4 'v# = inter of. money 84 
4x * CN ts 44 per cent. 


SS. 


| 100 
; 4 2% Pr iz b Pt 5 5 apt 
gx Pr-þx Pr) 

Taken the intereft of mol} wp! 
ney is 4% per cent. | Ine 
— 1 — — 72 — wan 

11 ene . + Sa 0H T9 - 4 4 foun 
| 25:241449, | 14:478,80, | tee 

13.893,89 13.495,90 ok 

12.057,85 [12.297,99 9.24% 4 * 
10˙33 1,36 10.274,39 0.257,17 * 
| 7-023,009 7793,79 
6.084, 900 5.087, 882 3 ” 
2.683, 200 2.709, 443 0 | jul 
ONS. * 1 * Ps. 

1 Fa wy 1 7 ea £ 1 . * | 

112.944,26 12.842,64 0. 101,61 Ste 
10.658,38 [10.739,19 O. 080, 81 rr 

3.398,11 | + $.560,832 0.162,68 8 | 77 
5.88 1,768 5.810,88 0.071, 80 Tr 

| 3.343,266 3.284,035 0.059,231. Tr 
S — ——_—— — G——_— — —ͤ —— FN N | 

"4% £4 nat vil 
e eme $3 kt 


© i 
R 


: [ > * 5 « * F #4 + * LOS % * 4 


4 
(7345 £1 
” 
& <1 


\ N | | 1 

' 19 | $3 $004 0 . Nia 10 

.CCCCLXX, By | theſe inſtances 4t Appears that the expreſſion 4 * N 
a rf 


r ERC ee 
* J 7 r almoſt always gives us id e | of an an 7 
of one pound a year for two joint lives to a conſiderably Fe "MT 

P, | 4 Pi | gx —þbXx x 


} 6 
. ; . | Fo VINE , * 42 | 
exactneſs than the expreſſion A x px r- 2 and, in mo 


caſes, to a ſuffcient degree of exactneſa for practical purpoſes. And fro 


© 


its anſwering ſo well to the inſtances here given, it ſeems reaſonable to up 
Poſe that it will give the values of annuities for two joint lives to nearly the 


rr 1 . 


[ 
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ame degree of exactneſs in other inſtances, or where the ages of the two 
ont lives are different from thoſe above-ſuppoſed : and this it ſeems likely 
do as well at one rate of the intereſt of money as at another; though for 
unt of tables of the true values of annuities for two joint lives at any other 
ntas of intereſt than 34 per cent. and 44 per cent. to try it by, the fore- 
ping examples are confined to annuities at only thoſe two rates of. intereſt. 
And therefore I think upon the whole, I may venture to cecommend the ſaid 
4 10 pi X Pi _ hb Xx Pr © ' | E 
aprefſion A * n = Fr IT. convenient 


r 


100 P 

pproximation to the value of an annuity of one 8 year for two joint 
pes, when the intereſt of money is either leſs than 3 per cent. or greater 
than 5 per cent. and conſequently the value of fuch annuity cannot be 
fund in either of the two foregoing ſets of tables for two joint lives in Art. 
cccev11t and ecccxxxti, nor be derived from the values exhibited in 
hoſe tables by either the method of Ierpolatios explained in Art. oc, 
ecccxintn, &c. CCCCXXXI, or the method of Interpolation and Conts- 
w/ion explained in Art. CCCCxxxvi, CCCCXXXVIL, &. | 


I now proceed to conſider the values of annuities chat depend on the 
yint continuance" of tree lives. 


* „„ . 


e values of "annuities - depending on the joint rontimance of 
. threes lives. | FRY 


CCCCLXXI. Let r be, as before, the fum of one pound, together A ſhort expreſſion 


3 ' . : of the value of 
ih its intereſt for a year, according to any given rate of intereſt, And . cor Hex 


kt N be the number of years in the of the younger of the three perſons 4 
n the joint continuance of whoſe Mees the annuity is to depend; and * * 3 
N + a the number of years in the age of the next older of the ſaid three joint continuance 
perſons 3 and Ve I the number of years in the age of the oldeſt ef three lives of 
> the ſaid three perſons ; and E the greateſt number of years through 8 1 2856. 
wich it is ere to be poſſible for human life to be extended, according 

b the table of probabilities of the duration of human life adopted for the 

alculation ; which number is in Monſieur de Parcieux's table 94 years. 

Let u be any number of years not greater than E — NTA , or 

L- N-, or than the greateſt number of years during which it is 

poſſible that the oldeſt of the three lives may be prolonged. And let an 

anuity of one pound per annum be granted for the term of » years, pro- 

ided all the three perſons aforeſaid, of the ages of N years, N'+ @ years, 


ud N + a +8 years, ſhall ſo long live, but otherwiſe to ceaſe upon the 
Cccc death 
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death of either of them: © Let P be the number of perſons repreſented ; 
Monſieur de Parcieux's table of the probabilities of the duration of hum; 
life, (or in ſuch other table of thoſe probabilities as is thought proper b 
the calculator to be adopted as the ground of his calculation, ) as being 2 
living together at the ſaid firſt, or youngeſt, age of N years; and Pt th, 
number of perſons repreſented in the ſaid table to be living at the age e 
N + 1 years; and P** the number living at the age of N + 2 years 
and Pim the number living at the age of N + 4 years; and Pw, Py, pr: 
Pvn, Pvuz, Pex, Px, &c. the numbers living at the ſeveral followin age 
of N 4 years, N + 5 years, N + 6 years, N + 7 years, . P. 
years, N + g years, N 10 years, &c. reſpectively. And let 9 be 

number of perſons repreſented in the ſaid table as living at the ſecond, « 
next older, age of N A years; and & the number of perſons repr 
ſented there as living at the age of N + @ ＋ 1 years; and $** the numbe 
living at the age of N + @ + 2 years; and n the number living at th 
age of N T. @ T. 3 years; and Ei, O., Di, Liu, Den, Nr, Bs, te 
the numbers living at the ſeveral following ages of N + 4 WM year 
N + at 5 years, N 4 ＋ 6 years, N + a ＋ 7 years, Na+ 
ears, Na +9 years, N + @ + 10 years, &c. reſpeRtively. An 
et R be the number of perſons repreſented in the ſaid table as living 
the third, or oldeſt, age of .N + 8 T” þ years; and RI the number e 
perſons repreſented. there as living age af N + a +54 1 years 
and RY the number living at the age of N + a ++ þ + 2 years; and R. 
the number of perſons living at the age of NAT 3; years; an( 
Riv, Ku, Rui, Rvu, Rv, Rix, Rx, &c. the numbets living at 
ſeveral following ages of NT @ + þ + 4 years, N p + bT 5 yea 
N +a +4+6years N+ a+ +7 years, N @+6&T8 ye 
N +a+4b+yg years, N +4 5 10 years, &c. reſpectively. 


. 3 © 


- Theſe things being ſuppoſed, the preſent value of an annuity of on 
pound a year, to be enjoyed during the ſpace of x years, in caſe all the ſai 
three lives, of the ages of NN years, N @ years, and N * a+bye 
ſhall fo long continue, will be equal to the expreſſion, 1 x the fer 
P x 9% "| Pr x - bop * RI * Piz * Au 2 
PN CN NN To T «x Rxn , 
Pix Qav ix Rr x Py * NY x Rv Pi * vi x N 


PXQOXRxr PN x Rxrs Px Ax Rove T „N. 


FN Nr TF Sec. continued to n terms, or to the ter 


| y = | * 14111 , — | 1 | Fl * the | le 
Fx xm? or equal to the expreſſion, FN NN 


L1FE-ANKUITIES. 


* — — 


— . 


prx LE , Prix K Bri ux 
3 T e:1+ MG Foy Nie 
ET. | FT P.  9n * NR * * | 8 


* . 
+ % : £ 
. + : 1 1 8 
> N x 
, 3 « = 4 
2 - hk, AF oe > 4 * *. : . - 


: 4 S 


+ xc. con- 


. 13 
Piv Qiv Riv Py 9v Rv Ron 
arenen 


#* 
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9 5 


to ꝝ terms, or to 


- * - * . 
© *% F „ 
Ss , 4 o 4. 
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CCCCLXXII. If # years is the greateſt number of years through 

lich it is poſſible (according to the table of the probabilities of the dura- 

m of human life adopted in the calculation,) for the oldeſt of the three 

wen lives, or the life of the age of N + @ + years, to be extended; 

u in other words, if is equal to E -V — a— 5, the faid expreſſion 

ö PI On Ret Put Om Rin | 
Pyr Ni Ri , Pyin An Ren 
f N 13 


. fo 2) +4 r Pn OY PO RR TO YICATES 
ntinued to # terms, of to the term — (Which term in this caſe 


E » Naw amb QE== Nma—mb K RE—N—a>4 


P Nor nag Ol as 


nue of an annuity of one pound per amum for the whole joint continu- 
ace of the three given tives of the ages of N years, N & 4 years, and 
+ a + years. But, if is leſs than E —<N — 4 — b, or the com- 
ement of VFA (the number of years in the age of the oldeſt life) 
dE, or to the utmoſt poſſible duration of human life, the ſaid expreſſion 
Ml be leſs than the value of an annuity af one pound a year for the whole 
Mt contingance of the ſaid three lives, of the ages of N years, V 4 
ws, and N + @ + & years, and will be the value of an immediate, but 

Cccc 2 imperfect, 
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imperfect, life. annuity of one pay 


he pound per annum during # years of the joint 
continuance of the ſaid three lives Lb Betts 8 * 


- 
'R 


An example of the computation of the value of an immediate and tm 

Plat life-annuity of one pound per annum for the whole joint conti 
nuance of the lives of three perſons of given ages, by means of A 
foregoing expreſſion. - 68 8 


 CCCCL.XXIII. Let it be 8 to find the value of an annuity e 
one pound per annum for the whole joint continuance of the lives of thret 
perſons of the ages of 75 years, 80 years, and 85 years, according tc 
Monſieur de Parcieux's table of the probabilities of the duration of humat 
life, and upon a ſuppoſition that the intereſt of money is 3 per cent. 


Here u, or the number of years through which the annuity is to cont 
nue, in caſe all the three lives (of which the oldeſt is of the age of 8 
years,) ſhall laſt fo long, is the greateſt poſſible number: of years throug 
which, according to Monſieur de Parcieux's table, a life of the age of 8 
years can be extended, that is (94 — 85. yeays, or) 9 years. Therefc 
2 On Rx Pr On Rur Prue Sir Ruan Prev qi Ri 
the- ſeries = + —= 25 ＋ 2 5 _— 
+ &c. in the foregoing expreſſion, muſt be continued to.g terms; whiclh 


terms may be computed. as follows.. | 


Here P is = 211, P*is = 192, PI. = 193, PN 164, P =136 
Py = 118, Pv: = 101, Pvu = 85, Pvur = 71, and Pix = 59; and Qi 
=118, 2 = 101, 917 =85, Mer = 71, Div = 59, 9v = 48, . 
39, 211 29. Jin = 22, and Aux = 16; and R is = 48, N. = 28 
Rit = 29, Riv = 22, Riv=416, Rv =11, Rvi=7q, Nu 4, An 
1. 


2, and Rix = x, And x is 2 1.03, . = = 73 - 9708, anc 
E GO. 2? 2 A e's 
= 426, and 7 = 9161. f = B84, 575 = $626, 73 = 0374 


= 8130, _—- 7894, and - = 7664. Therefore the ay a 


e - * = 
S 7 oP. - = 


LTFEANNULTD ES. _ 56g 


ER — 10191 Pi Dur Rus, 
"+* . ot 17 i +. 


=== + po ye + — mY 


Put Ar — Pix 2: Rix 
£97 3 2 nil be quis Tf v 
fries 0 8 104 101 & 38 e Wy FO IFN 
+ 173 * 85 „ 29% 9425 n 
+ 154 x 71 * 22 5 ,9151 
+ 136 69 * 16 *. 9884 


+118% 48 „ 11 . 8626 
J 101 38 * 778374 
+ 8s * 29 * 4x 8130 
+ 7 22x 2 7894 
i 59 „ 16X 1 7664 


. 
— >. K dn... — Aa— 2 — 
6 * 93 9630. 
. — — 


—— — 


— — 


n —— — — 
- 2 - —_ — ö - 


ee x r 8 
10934 X 22 X 1 n 
8024 * 16 *. 8884 
5664 x 11 x 8626 
3838 x 7 x 8374, 
2465x 4x.8130 
1562 K 2 * 7894 
944 X I * 7664 N 
4 * 7 I | 
24.898 x 48 ON ſeries | 
38 * 18,825.7536 © 
29 X 13,859.4625 | 
22 & 10,005.7034. 
* 16 * 7, 288.4336 
+ 11X 4885. 7664 
* | 7 X 34213-9442. 


1 kee 


++ 


— 


N Priveibles of the Dactrim of .' 
S 1497, 41, oo 200440450 . 1:51 7 


2 2K 1233,44 * 2 
3 e eee n 
X 74 $2 £31 — 
185 Is 795,754 1e * — 1101 of th 
* 21% 715,398.6368 l th, ar is 
N + 4019244125 | he 
WW, . 220, 128.4788 1 1 * 
＋ 146,614-9376, . ö 100 
+ _ 22,49745884.. ad 
+ _ 8,016,1800. C 
+ _ 2,466.0856 * * 
vo > © | af ob 
r Na ag dec j 
1 4 as . 5341, 22 W . 
het goa dee gt. Thos 


fore the value of an annvity of one pound a year for the whole joint cot 
tinuance of three lives of the ages of 75 years, 80 years, and 85 years, 
when the intereſt of money is 3 per cent. is 1.2898, or C. 1 58. 94d, 
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CCCCLXXIV. When Three,. ar mare, lives are combined together, 
the differences that may be taken between their ſeveral ages are ſo immenſely 
numerous that it is totally impracticable to form tables that ſhall exhibit the 
values of all, or even any conſiderable part of, the ſeveral annuities that 
may be ſuppoſed to depend on them. And. conſequently, whenever the 
values of ſuch annuities are wanted, it will be neceſſary to take the trouble 
of computing them. | aß 

And, if the accurate value of ſueh an annuity is wanted, I believe there 
| is no other way of finding it but that which has been above ſet _ 
| | : L ; 3, 4 ; Ri Pur 11 Xl 
2 — at ES 


* 
% 


, 
[ . * 


vn Qt Riu Pre Quv Rrv pn Nun Rn 


1 T 2 * 
m Qn RV n 137 rein "Þ 242x751 1 © IL Vt MY 
1 .. continued to the end of the table of probabilities 
i the duration of human life; as was done in the foregoing example. But 
is method of obtaining it is in all caſes rather tedious, 2 when the oldeſt 
ife is a very old one: but when the three lives are all young, the compu- 
tion is ſo very long and troubleſome that few perſons will, probably, care 
p undertake it. It ſeems therefore to be highly expedient to endeavayr to 
{nd out ſome leſs difficult method of obtaining the value of an annuity of 
tis kind by a tolerable approximation. Now this may be done to à mode- 
ne degree of exactneſs by a method analogous to that explained in Art. 


fom the value of the ſame annuity for the older of 10 two ſingle liyes by 
| „ gX Pi- XH 3 
teins of the expreſſion 4 x F 1K . : n For we ſhalt 
bd, upon examination, that the value of an annuity of one pound a yea 
ke three joint lives of given ages may be derived in the like manner from 
te value of the fame annuity: for the joint continuance of the two older 
bes, by means of an expreſſion exactly ſimilar to the aforeſaid expreſſion 
{ Pr £25 = ae ph Lay $2000” 8 fe? 
1X 99 FNP · For if B 0 _ veer on annuity of 
de pound a year for the joint continuance of the two older of the three 
iN ine eee eee oy 
hes, and g is LAS, and þ = . » the value of an annuity 
i one pound a year for the joint continuance of all the three lives will be, 
| "SHIP. X PI- EXP. Fer 
ruly, equal to B 1 5 * as may be ſhewn. in 
be manner following. | gt 4) + | [IL 


* ' g : ” 
8 1 3 5 6 i * . "I + — * , 1 : I Ty k 
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teccxLVI, CCCCXLVIT, CCCCXLVIII,. CCCCXLIX, whereby the value of an - 
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A method of deriving the value of an annuity of one pound a ye; 

' for the joint continuance of three lives of any given ages, fri 

" the value of the ſame annuity for the joint continuance of the 
older of the ſaid lives, by approximation. 


110 | ; . or Ree 
CCCCLXXV. Let S be put for the ſeries - . - 


112 Purge v Riv Rv Rvr © r Rvin 
DIE + 75 = * =, T * ＋ Kc. on 


tinued to the end of the table of the Jr of the duration « 


human life. And let the Greck capital letter E be put for the fen 
P. . R. Pu Ar Rn Pur ure Fn Prov Aux Riv 
r FE TS _P | * x 
Pv Ov Rv Pyr Ovi RV WW © Pw 5 ; 
ES + + ＋ ce. continued all 
wiſe to the end of the ſame table of probabilities. 
| a | e0nj 
Then it is evident that B, or the value of an annuity of one pound 
year for the joint continuance of the two older lives (which anſwer to i 
£ 
letters &, and 20 will be = AR X S; and that C, or the value of ö 
ame annuity for the joint continuance of all the three lives, will be . 
, [rt | : 7 
| me 
Px Or Rs Be” Pur On: Rex ad i 
— » and & be put = — — 1 
| | 1 | 12 NI. , 
Then, ſince g was taken = 2 - and þ was taken = ., tas 
ſhall have i = g x Pi, and x =b x PII. * 


Z bb , 
Let G be put for the infinite geometrical progreſſion 21117 


— 4 7 ; 


zan 1 6 46 


rp * = 1 55 + Be f hich ther ac f, 


ct — eech Neis f 
are reſpeRively * to, — and We + two, firſt rms of the 
fries S. Andl let che N == lene 7 he pu eee e 8 geometri- 


al progreſſion 5 + 4. f. , N 75 hn 7 0 up r. of 


vbich the two firſt terms, i and k, are hin equal. to, "Ez and 


Eo | 


the two fiſt terms of the fees a. "jy & 
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. 0 4 1 
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* 180 1 * * 922 
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CCCCLAXM. Theſe things being premiſcd,” it ems reaſoable to A conjeQurat 
7 2 * A , e. 

= that the genere bremen : T: b + Tad += = + 1 thod of approxi- 
þ hs — — 
*, Kc. od od infiitum, or . vill bear 1.5 OP 11 ſame | 


4 ane 


1 Rr 
. (of which the ew firſt terms, SE 4 


I Ret 2 Maas Yi 
Ry DI de its ng elne ES: 


72 


emetrical progreſſion 5+ 4 ＋ 2 NP 77 ; += +7 +> + &. 
« infnitum bears to its kindred fr Z,"of oaths the two Grſt terms, 


Pi Or Ri it Or Rix 
—.— E— . are reſpectively equal to its two firſt terms, 


17 


100 k, And, if this conjecture is well-founded, we ſhall have 2 nearly 


= 


77 8 
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5 


Ds and conſequently nearly = 
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for the joint continuance of all the three lives will be, any; equal te 
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X Pi xg X Pri g-b 
NF NI n 70 " 
PI XP. 


. = FAN NN X 8X ‚ NH = b 
© gx PL X Pi | 
| gX Pr <bþ Fit 


FF = IND 


£ 
But B ig = EX X &; — 3-17 = Þ x 2, 
XPi þXP £ 

Therefore PI * 5 * r is = PI X B X NR 

* PI- þ x Þ* | £ 
App Fiz; Br; and conſequently E is, nearly, = PI X B x N 

g Xx Pi -N. 
* g Xx PI * Pn 


Therefore 2 or A * E, r 22 P F . 
1 1 gxPi-bxP: £ P 


* NR H F pi # x Fr * F = 


PI - bx Pi 
x Lode bt 3 that is, the value of an annuity of one pound a ye; 


$:::- Py gXPI- HN Pr 
B X * SNN 77 or ay be derived frm I the vale fd 


ſame annuity for the joint continuance of the two older lives, by z 


5 „ 
it into the fraction , X R- R QEL 


COCCLAXV. — # x 2! 


EG 
I believe, be almoſt always leſs than the true value of C. But in ugh 2 


LIF B- ANNVU ITI 578 
4, or within what limits, it will differ from it, I do not know. But, that 
e may form ſome tolerable conjecture upon the ſubject, I will now proceed 
o apply this expreſſion to the computation of the values of a few annuities 
three joint lives, of which the learned Mr. Morgan has given us the 
values to five places of figures, computed ſtrictiy by means of the 

X | * 5 P? Rr Pre Qtr Ris (+ 

oye· mentioned expreſũon, 78855 Xx the ſeries - 2 ＋ 2 — rr 8 


pm gun Rm Prv Ar Er p Nr Ry P NN Ani „ 
PE bn X e. 


173 


pr 


u Ovn R | WY E c | 
=== -+ e. continued to the end of the table of the proba- 


ities of the duration of human life. Theſe true values are contained 
p the ren ag of Me Morgan treatiſe on * 2 pg, 
we 273. .are an annuity ot one A ye 

x: 5 lives of equal ages, from the age of 60 years — of 
ears, incluſive of both. And they are computed from the Northamp- 
n table of the probabilities of the duration of human life, upon a ſup- 
tion that the intereſt of money is 4 per cent. This table is as fol- 
i | | 
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T-4 3 R 1 


Contalning the true values of an annuity of one pound a year for the 
Joint continuance 'of three lives of equal ages, from the age of 69 
years to the age of 91 years, both included ; when the intereſt of money 

7s 4 per cent, | 
Computed from the Northampton table of tbe probabilities of the duratin 
of human life, 1 5 


DD SS SE 


4 „ 
\ o 
— ͤ ͤͤüꝗꝛ— ths. —_— Py — _ 1 
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| Years | alin of an | Years | 


6 year, for 
the joint 
| Continuance 


of all the 
4 lives. 
—— 
4.7826 
4.6115 
4.4382 
4.2626 
10849 
3.9050 
3.7230 
| 3-5 399 

3+3533 
3.1662 
2.9780 
2.7895 
2.6015 
2.4160 
2.2352 
2.0636 
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CCCCLXXVUI, Mr. Morgan has alſo given us, in his valuable trea- 
e on annuities before- mentioned, pages 74, 75, and 20s a compleat table 
the true values of an annuity of one pound a year for the joint continu- 
ace of two lives of equal ages, when the intereſt of My is 4 per cent. 
omputed ſtrictly from the aforeſaid Northampton table of the probabilities 
i the duration of human life, for every age of life from the age of one 
jar to that of 91 years, incluſively, This table is as follows. 


, - 4 A: S. - 


1 1 L' BL, 
(m/aining the true values of an. annuity of one found à year for 


year to the age of 91 years, incluſfruely ; when the intereſt f money 


4 is 4 per cent. N 5 
% from the Northampton table of the probabilities of the 


duration of Ruman liſe. 


9 xl 5 
6 De of an_ * r Palu of , 
3 | — 42 2 1 Tears _— 
g be joint gu * | 1 ·” | 
T |} the ſecond wy of V the £ 2 ; 
5 | If. l rod, (| ff l. A. i. 4. 
71 + Med Ri IB EH) 
7 | 10.5438 14 | 14 [13.5638 
I | + 11.3227 || 15 \ 15 '| 13-3673 
b | 112.5931 | 16 16 13.1616 
0 13.1723 [17 17 | 12:9461 | 
bs . 13-6352 || 218 18 [12.7201 
. 13.9355 19. 19 | 12-5346 |. _ 
33 14.1320 [ 20 | 20 12.3928 
46 14.2031 | 21 [ 21 | 12.2985 
wn | 14.2356 22 [22 | 12,2038 þ 
14.1709 23. [ 23 12.1089 
E 14.0930 24 [24 12.0139 F- 
13.9311 25 25 | 11.9191 | 
| 26 | 26 | 11.8242. 


| 13.7516 |] 


the joint continuance of two lives of equal ages, from the age of ane 
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| hrs Fare of ow Years | Tears 
in the age 1 in the | in the age 
Se joint con- j}| © | of > 
the ſecond — of || the | the ſacond 
be, za bro (i fe | l. 
— — 
27 11.7292 
| - 28 11.6331 
29 | 11.5432 
39 | 11.4500 
31 | 11.3007 ||. 
32 | 11.1462 | 
33 | 10.9880 
34 | 10.8240 [| 
35 | 10.6538 1 
36 | 10.4782 | 
' 37 | 10.2962 | 
38 10. 1073 
|. 39 9.9110 
40 } 9-7065 
=_ 9:55.32 
42 [9.3960 
43 | 9-2358 
, 44 + 9.0723 ++ 
45 | 8.9054 
46 | 8.73450 
48 [8.3829 
49 8.2008 
50 | 8.0779 
31 7.9599 
52 7.7818 | 
53 0 86 86 2.213,31 
54 74166 87 | $7 1.132,87 
| 55 [72294 | 88 840, 92 
36 | 7.0398 | 8g [0.55477 
57 | 68459 90 [|0.298,16g 
58 | 6.6494 91 | gt |0.240,383 
| 59 | 64497 | | 
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CCCCLAXIX. And the Northampton table of the probabilities of the 
duration of human life, from which the two foregoing tables of the values 


167, and is as follows.. * N | | 


* 


1 4 * 


lyreſenting the probabilities of the duration of human” life at the 
ſcveral ages therein mentioned, from the age of one year to the 
age of 92 years, incluffoely 3 as deduced by Dr. Price from ob 
ſrrvations. en the bills. of mortality ar Northampton. 


Age. TEE E 


living. | 
25 | 475 i 
26 467 
27 | 459 
25 45 | 
29 443 
30 f 435 | 
31 428 
34 407 
383 [100 || 
136 393 
37 | 386 || 
38 ] 379 || 
39 J 372 
40 1 365 
41 | 357 
42 349 
43 | 341 
4+ 333 | 
45 | 325 
46 | 317 
47 309 
48 J 301 
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an annuity of one pound for two and three joint ſiwes were computed, 


* 
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* = 
* % 
= , = 
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may be done! in the manner following. 


— 


e Principles of rb 


* 


COCCLAXX. By the help of theſe two laſ bie we wen pp 
Pr XP: © þ X Pr | 
expreſſion Fa X F * NN to the diſtovety of near value 


of the ſeveral annuities for three joint lives of equal ages, of which u 
have ſeen the true values above in Table XLIX, Art. ge ben T 


CCCCLXXXI. When the KS ls are al 0 of Ap fe age, 9 an 
R will be equal to P, and Q and R. will be equal to P-, and Q and R 


1 R 
will be equal to Pn. res this caſe g, or oo will be 
Pr Px 11 Nix Rs Pit Y 

—> and 5, or A "> will be e 
pr pr n:? | £ 
P* will be = om en Ee, and þ & P. will be J 
% f 
Pa I. * Pre x Pit x P FP , Pn pn bo 
e N e een FT po 
Pri „ Pin „ Pee > | ite 
Pn = ... r . Thereforeg x P — þ x Pi will be ty 
Pr x Prix Pr Pu x Pnx Pt Pi x Prix Pier 
Et - 8 | 72 1 vor „ "+ * 
Fux Fux Pr x Pix Pr X f/_ Px Fun Po | bot 
wwe OO IT TY] 94> 5 and g x 7 
} 
n Kol 7 — Pp x Pu x Pn . Pix Pix Pi tes, 
r 12 | | * Wes 
Fux Pu x Pu — Pix Pix Po — x Pr xe Pr fore 

— — 2 and c 

* 72 g I 
| 
| Pi x Pr 1 P A ow x pox be = 
gX P. IN Pr TR | 52 Bo 

W Pl — = bx pin will be = NN Pra — Pix" x! 1 
} TAY 9 12 741. 
135 107 


* 5 
14 
- 
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Pixx Pi x Pix Pu e Pn Pt 1 5 0 i 4 Ps 

* FF N f xr—PixpPix „ Therefore 3 * + X 
px P1 — 6X Pt | N | ETON. FLY | «3 
NF Nr or the near value of an annuity of one pound a year 
for the three joint lives, will, in this caſe of an equality of the three ages, 
. BY "PixPixPixy— Pu Pir x Pe | | 
be = BX Fo x PBrgpro prey = Pix pag pns which I 
uke to be the moſt convenient form to which this expreſſion can be re- 


1 ( 


An example of 'the computation of the near value of an annuity of one 
pound a year for the joint continuance of three lives of equal ages, 
by means of the foregoing expreſſion. | 


CCCCLXKXXII. Let it now be required, by means of this expreſſion, 
{ PP Pix PixPixy— Pu „ Pu * Pi 


* * 11 „ Pit „ P11 


of an annuity of one pound a year for three joint lives all of the age of 
bo years, when the intereſt of money is 4 per cent. according to the fore- 
going Northampton table of the probabilities of the duration of human 
lie; of which annuity we have ſeen above, in Table XLIX, that the 


ve value is £4.7826. | 


to find a near value 


Now it appears from Table L, Art. ceceLxxv11i, that B, or the value of 
in annnity of one pound a year for the joint continuance of two lives that are 


both of the ſame age of 60 years, when the intereſt of money is 4 per cent. 
nd according to the Northampton table of the ptobabilities of the duration 
of human life, is £6.2468, And it appears by the ſaid table of probabili- 
tes, that the number of perſons therein ſuppoſed to be living at the ſeveral 
wes of 60 years, 61 years, and 62 years, are 203, 195, and 187. There- 
bre P is = 203, PI = 195, and Pu is = 187. 1 


= 1.03. | | | | | 


| 1. - 
Therefore Pi x Pt x Pi „ r will be (= 195 x 195 x 195 * 1.04 = 
414,875 X 1.04) = 7,711,470.00z; and P x Pit PI will be (= 
107 K 187 * 195 — 34.969 * 195) 2 18,955 ; and Pu x Pu x Par | 
fill be (= 187 x 187 x 187 = 34,969 x 187) = 6,539,203-. Therefore 
Ee ee Pr x 
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Pi „ Pt x Pr, . — Pit x Pts „ Pt will be (= 7,711,450 — 
6,818,955) = 892,515; and Pr * P „ Pirxy — Pu x pu pu 
will be (27,711,470 — 6,539,203) = 1,172,267 3 


Pi * PI Xx PIX] — Piri x Pi x pr 892,515 
Pix Pix Bi *r —Piry PHP will be = 1,172,267 =0.761,35. 
Pt 8 Pi Xx P X PX — P X PI X pr 
Therefore . X the fraction fr fr N Fr 7 pu N Nn 
; Pi | 195 148.46325\ 
will be (= 5 * . 761,35 25 X 0.761,35= 203 =) ay 0.731, 


„ Pi Xx PI X PIX — PU PuxPr 
34 3 and B * 5 * Ii x 57 * 51 „ 7 — Pit X PII X Pun will be (= 


B x 0.731,34 ='6.2468 X 0.731,34) = 4.5685. Therefore 4.568; i 
a near value of the propoſed annuity-of one Saved a year for the joint con- 
tinuance of three lives, all of the age of 60 years, when the intereſt of 
money is 4 per cent. according to the Northampton table of the probabili 


ties of the duration of human life. QE I. 


This value of the propoſed annuity is leſs than its true value £4.7826, 
(given above in Table XLIX,) by the difference Co. 2141, which is about 
a 22d part of the ſaid true value, £4.7826.. 1 | 


Near values of an CCCCLXXXIII. If the values of an annuity of one pound a year for 
annuity of one the joint continuance of three equal lives of the ages of 6r years, 62 years, 


" 1 Pokey =: 63 years, 64 years, &c. to the age of 91 years, W are computed 
lives of the ages Pl 


of 61 years, 62 in the ſame manner by means of the ſaid expreſſion, B x * 


> 0 | 
M «ogg g XP BX. 4 PT PI X Pi XN & 1 — Pn X Pu X Pi. 


the 'age of NR Pim 5% Pin? or B N * Pix Pi xPixr — Pu x P x Pit 


years, incluſively,. 


computed from they will be found to be as follows; to wit. 
the ſame ex- a 


— for three. equal joint lives of the age of 61 years, 4.3992, 


- 


of the age of. 62 years, = 4.228 1, 
| of the age of 63 years, = 4.0555, 
: of the age of 64 years, = 3.8814, 


3.7059, 


b of the age of 65 years, 
0 of he 


1 
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of the age of 66 years, = 3.5293, 
of the age of 67 years, = 3.3516, 
of the age of 68 years, = 3.1730, 
of the age of 69 years, = 2.99429 
of the age of 70 years, 2.6133 
of the age of 71 years, = 2.6370, 
of the age of 72 years, = 2.4600, | 
of the age of 73 years, = 2.2857, . 
of the age of 74 years, = 2.1156, 
of the age of 75 years, = 1.9513, 
of the age of 76 years, = 1.7961, 
of the age of 77 years, = 1.6861, 
of the age of 78 years, = 1.5067, 
of the age of 79 years, = 1.3398, 
of the age of 80 years, = 1.1842, 
of the age of 81 years, = 1.0439, 
of the age of 82 years, = 0.98201, 
of the age of 83 years, = 0.92350, 
of the age of 84 years, = 0.87917, 
of the age of 85 years, = 0.72954, 
of the age of 86 years, = 0,72759, 


of the age of 88 years, = 0.50505, 
of the age of 89 years, = 0.31932, 
of the age of go years, = 0.12872, 


and of the age of 91 years, = 9.12019. 


Theſe near values, we may obſerve, are all leſs than the true values of the 
fame annuities, given above in Table XLIX. And this will be found to 


be the caſe in moſt. inſtances, except when ſome of the lives are very 
young; and then it ſometimes happens that the near values of an annuity 
for three joint lives, obtained by the foregoing expreſſion, is greater than 
its true value. | | 


Eece 2 ' CCCCLAXXIV, The 


| 
[ 
| 
? 
| 
| 
| 


15 


of 


x 
. 
* 
. 
BY 
— 


380 ne Privicifilet of t Dody in- 


' 


9 


The differen CcccLXXXIV. The differences of theſe near values of the afore. 


f the fo . * 1 : - 
8 ab ſaid annuities for three equal joint lives from their true values contained 


annuity of one above in Table XLIX, are as follows ; to wit, 


ö 
and the corre- 4 4.6116 — 4.399 = 0.21233 | 
- | 4.4382 — 4-2287 = 0.21013 + 
annuity, | 4.2626 — 4.0555 =, 0.2071; 
4.0849 — 3.8814 = 0.20353 
3.9050 — 3. 7059 = 0.19913 
3.7230 — 3.3293 = 0.1937 '.. 
3.5390 — 3.3516 0.18743 
3.3533 = 3.1730 = o. 180 
3.1662 — 2.9942 = 0. 17203 
2.9780 — 2.8153 = 0.16273 
2.7895 — 2.6370 = 0.1525 x 
2.6015. — 2.4600 = 0.1415 x 
2.4160 — 2.2837 = 0.41303; 
2.2352 — 2.1156 = 0.1196; 
2.0636 — 1.9513 = 0.1123; 
1.9089 — 1.7961 = 0.1128; 
1.7846 — 1.6861 = 0.0985; 
1.5843 — 1.5067 = 0.0776; 
1.3906 — 1.3398 * 0.0508 ; 
1.2121 — 1.1842 = 0.0279; 
1.0685 — 1.0499 = 0.0246; 
1.0117 — o. 982, 2 o. oa, 69; 
} 0.9617 — 0.923,50 = 0.038, 20 
0.898 1 — 0.879,17 = 0.078,93 
0.7606 — 0.729,84 = 0.031,06 3 
0.7690 — 0.727, 59 = 0.041,41; 
| 0.7568 — 0.699,95 = 0.056,85 ; 
— 0.505, 8 '=. 0,031,75 3. 


0.5368 


4 4. 
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0.3233 — 0.319,32 =- 0. oog, 98 
0.1346 — 0. 128,2 = o. oog, 88; 


' 


« o 
1 5 1 0 ' 


95 A 2 2 
CCCCLXXXV. And the proportions of theſe differences to the ſaid 
re values themſelves are expreſſed by the following fractions, to wit,” 


582 


' 


1 2 1 1 tenen 

u 21˙ 20. 2755 79 Fg 1 8? 18? 187 18? 18? . 18? 
| 11 we He rt hrs ht 5 I [2 3 

18 18? 18 20? ; 27 33 {4 43? 34? "4 25 , 11? 24? 18 

__ I I 10 nn | 

— — — > ® ; 4 

fy 16? 81? , 22? ; and 12020 4. 


Theſe fractions (though they are not ſo fmall as might have been 
wſhed,) are ſufficiently ſmall to make the foregoing near values of an an- 
wity of one pound a year for three equal joint lives of the ages of 60 years, 
$1 years, 62. years, &c. to the end of life, of very conſiderable uſe in practice. 
And therefore we may conclude from them that, in eſtimating annuities 
for three equal joint livesin the latter period of human life, after the age 
a bo years, the expreſſion AFL _ 1 
PT PI Xx Pi * PIX — Pi y PN PI £ 


Pi 
IX F * FigxÞixPins; Fi gbnghn ©&x 


Þ * 


P 
pxPI_þ XP 
BI —þ Pit; 
lues of ſuch annuities to a tolerable degree of exactneſs. 


| ' 
| .4 
: 


may ſafely be adopted, as a means of determining the 


- 
* 
* 

o 


The proportions” 
of the foregoing. 
differences to the- 
ſaid ſeveral true 


A conclufian from 
the foregoing ex- 
amples in favour- 
of the uſefulneſs 
of the foregoing 
expreſſion, when 
the ages of the 
three 
qual to each other 
and are not leis 


than 60 years. 


ives are e- 


CCCCLXXXVI. But it may be doubted, perhaps, whether this ex- An inquiry into. 
prefion will be equally uſeful in determining the values of annuities for the uſefulneſs of 
three joint lives, when the ages of the lives are younger than 60 years, and the ſaid expreſſion. 
ven the three lives are not all of equal ages. Now, in order to form ſome in other cales. 
ÞIgement upon this matter, it will be neceſſary to try this approximation 
n ome other inſtances, in which the three lives ſhall be much younger than 
bo years of age, and likewiſe in ſome inſtances in which the three lives 


tall not be all of equal ages. And with this view I ſhall now preſent = 
reader. 
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reader with four more tables of values of annuities for three joint 
lives, of which the two former contain the accurate value of an annuity 
of one pound a year for three equal joint lives of the ages of 5 year, 
10 years, 15 years, 20 years, 25 years, 30 Years, 35, 40, 43, 50. 
55, 60, 65, and 70 years, and for three lives of unequal ages that differ 
from each other by 10 years and 20 years, and of which the youngeſt 
lives are of the ages of 5 years, 10 years, 15 years, 20 years, 25 


| 

| 

years, 30 years, 35, 40, 45, 50, 55z 60, 65, 70, and 75 years, and 
| 


the two latter contain the near values of the annuities ene in the 


two former tables, which reſult .from the expreſſion B, x X 


W x 


b. bn. The two firſt tables have been communicated to ne 


by Dr. Price, and the two latter have been computed by an able aritht 

tician, who was employed for that purpoſe by Mr. Morgan, of the Sociey 

; for equitable Aſſurances near Black-friars Bridge. In all the four tables the 

| intereſt of money is ſuppoſed to be 4 per cent. and the table of the probzhj 

lities of the duration of human life, upon which the calculations are founded, 

| is not that of Monſieur de Parcieux, (ſo often mentioned in the courſe of 

| this work,) nor yet the Northampton table of thoſe probabilitics given 

above in Art. ccccLxXx1x, but a new table derived from the ſaid Non 

ampton table by Dr. Price, and called by him © The new Northamy! 

Table of thoſe probabilities,” being an improvement on the ſaid former 

| Northampton table, and (as I am informed,) differing but little from i 
| Theſe four tables are as follows. | 


TABLE 


[ 


LIFB-ANNUITIES ig 


# 


T A B. L E III. 


waining the true values of an annuity of one pound 4 year for the 
joint continuance of the lives of three perſons all of the ſame age, 
ot the ſeveral ages of 5 years, 10 years, 15 years, 20 years, 1 
25 years, 30 years, 35 years, 40 years, 45 years, 50 years, | 
55 years, bo years, 65 years, and 70 gears 3 when the intereft of 
money. is 4 per cent. 8 + 


muted from Dr. Price's new Northampton table of the 
the duration of human life. 


' - 
= 
0 . 
=- 
= 1 - 
a \ 9 
4 _ PF FL 2 1 * 4 o , an A ' a 
: : wa . 8 — * 2 2 . 
a — — —— — — _ — — 5 = 
— — - — - — — — — — — — — — — a — — — — 1 — — — — —— * 
* <a, , b —VQ = —_ 
* — —— — - 4 — — a 2 
—ů 
2 - _ 
— — — IRE ooo eee — — — — — — —Uä－4ä—äölö ———— k-k—äüf . —A—ü—0 —ä—— — — 


my. 2 22 8 
wg KG [og TOI. 
| of "the | the ſecond | the third |} os Bord ran | 
in life. 4. life. | thethreelives 
33 
5 N 1 11.1704 0 
9 10 10 12.2006 
15 15 15 11.2746 
20 20 20 | 10.3429 | 
r 25 9.796,42 
8 08.1.4 $9 30 J 9.221,40 | 
A 35 | \8.585,22 | 3» 
e 7. 868, % | 
45 45 45 2126,40 | 
k £0: i 89 50 | 6.317,17 | 2585 _ 
* 55 | 55 55 5.530, 60 bl 
| 60 | 60 60 4.753,03 
| 68... 65 65 | 3-914,00 | | 
#6#- . 05 Bs 70 | 2.995,84 | 


2 FS. ts <a hs. 


e E 


1 


50, 55, 60, 65, 70, or 75 years; 
intereſt of money is 4 per cent. 


Computed from Dr. Price's new Als table of the | 
babilities of the duration 1 00 buman life. | 


Fd 


- 
— 


_—_— 


** — 
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Containing the true values of an annuity of one 4 7 year 
the joint continuance of the lives of three perſons of unequal oy, 
that differ from each other by 10 years and 20 years, when il 
age of the youngeſt 7 ife rs either 5 years, or 1 o gears, or 1 
years, or 20 years, or 25 years, or 30 — Or 35, or 40, 4 

upon a ſuppoſition that i 


NE 


2 IPL in | Years | years annuity 57 — f 
in the age in the age pound a year ' | 
| g Pe ,A wo I 2. PE; for the joint 
| 5 e /e tinuanceo 
li a | life. | olaeft, "life. 1 ap ny oth 
| | 8 3s '£ | 
5 q 18 25 10.0551 1 
10 20 30 | 10.4379 
25 | 25 35 9.738,56 
20 30 40 8.986,72 
25 38 f 45 (8373,20 
30 40: 50 7·570, 83 
35 [ 45 ( 55 6.816,07 
49 | 50 60 5 252 
| 50 60 70 4+ 219,37 ; 
| 55 65 75 3.29798 
60 70 80 2.408, 48 
6 7s 3 623,48 
70 ; 80 | 90 N 1.122,51 
T. 25 85 |, 95 169,378 


1A B3LI 


L1FEANNUTTIES. 


T AB L E IIx. 


Cuntaining approximations. to the values of the . annuities for three equay 
joint lives. mentioned above in Table LI; when. the. ne of 
money is 4 per cent. : 


Computed from Dr. Price's new Narthampton table of "the gude of 
the duration of buman life, by means of the expreſſim A x 77 
gx Pi bX P £ Pr 12 * PI x Pi Xp — Puri Pu x Pu 
gx Pi 7 * 5110 or B X P * . X Pi * Pi X77 — a XxX Pu x, Pu? 
given above in Art, CCCCLxxvi and CCCCLXXXI. 


. 

in the age 

1 the third 
life. 


10.4912 
12.3942 
11.4322 
10.2377 
9.667, 6 
| 9.073,29 
| $8.426,20 
| 7:691,08 
| $6:941,47 
6.118,36 
5 342,53 
4.543,77 
3.218,59 
2.839,99 


— — 


8 


- 
PPP 
— — . — — — — 

0 


—— — —ä— 
= 
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T AB LE LY. 
Containing approximations to the values of the annuities for three ji 
lives of different ages, mentioned above in Table LET > when th 
intereft of money is 4 per cent. 
Computed from Dr. Prices new Northampton table of the fri- 


babilities * the duration, of, human life, by means of the c. 
Pr X Pri  þ X P1 22 


reden B F FNR off own 4 
CCCCLXXVI.. | 
e e 70 ies of an 
| is the age = 
| . for the joint 
Ast, life. 
| WOO 
5 3 25 9.1325 
10 0 30 | 10-5080. 
18 | 25 35.858,45 
C8388 45 | 8.068,36 
30 | 40 50 7.343,65 
35 | 45 55 6.594,61 
1 50 60 6.786,88 
8 45 | 55 ⁴ 65 4.947,33 
* $0, | 60 70 4.044, 10 
|. 55 þ 65 25% | 4391257 
60 1 80 [2.332,36 
4 65 C 75 85 5 1.604,14 i 
) 4 g 70 | 80 4 yo : 1.093,25 } 


CCCCLXXXVII. 


LIFE-ANNUITITES. 


CCCCLXXXVII. The differences between the true values of the The difference, / 
onvities for three equal joint lives, mentioned in Table LII, and the near df tbe true values 
alues of the ſame annuities which are contained in Table LIV, are as fol- for three equal 


2.839,99 


CCCCLXXXVIII. It may be here obſerved th N 
ar values of annuities for three equal joint lives, contained in Table 


and which were obtained by means of the - expreſſion B x 5 


0.15 5285. 


\ 


— 


Pi x PiXp Pn x Pu X P1 „„ * Pi 0 þ x Pr 
x Pt x Pi x 7 Pu Nr PI or B 5 2 * - þ x Pt? 


at ell the foregoing A 


* 


not leſs than the true values of the ſame annuities reſpectively, (as was 
e caſe with the near values of annuities for three equal joint lives of the 


CCCLXXX17 and CCCCLXXXINI by means of the ſame expreſſion ;) but two 
f the ſaid near values, to wit, £12.3949 and £11.4322, (which relate 
the ages of 10 years and 15 years,) are greater than the corre: 
vonding true values, C 2. 2006 and 11.2740, | 


Fiffe 


' 
1 


Ic 


bus ; to wit, joint lives in Table 
x Eats LII and the near 
L. Mao ©: 4 | values of the ſame 
11.1704 — 10.4912 = 0.6792 5 op 
— 12.2006 ＋ 12.3940 = 0.1936; 
— 11.2746 + 11.4322 = 0.176; 
10.3429 — 10.2377 = 0.1052; 
9.796,42 — 9.6662 = 0. 128, 80; 
9.221, o — 9.073, 9 = 0.147,81; 
8.585,22 — 8.426,20 = 0. 159, 2 3; 
7.863,05 — 97.691,08 = 0. 173,97 
7. 126,0 — 06.941,47 = 0.184933 5 
6.317,17 — 6.118,36 = 0.198,81 ; 
5.550,60 — 6.342,53 = 0.208,07 z 
4755.3 — 4.543% = 0.211,46 
3914.0 — 3.718,39 = 0.195,41 
2.998,84 — "_ 


ſon of 
the ſaid* near va- 
lues with the cor- 
reſponding true 


es of 60 years, 61 years, &c. to 91 years, obtained above in Art. 


i 


The differences CCCCXKCI. The differences between the true values of the 
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A remark on tie CCCCLXXXIX. It may alſo, be obſerved that all the foregoing gif. 
fat A fferences ferences between the true values and the near values of , thoſe annyitic, 
with reſpect to except the firſt difference £0.6792, (which relates to the age of 5 year, 
one year's anau-. and is much greater than any ot the others,) are leſs than £0.25, or x 
wy. quarter of a year's annuity z which, with a view. to practical purpoles, can 


hardly be conſidered as a very important error. 


* 


- 


/ 


The proportion CCCCXC. The proportions of the faregoing differences to their ſeyery 
bang 2 1 correſponding true values are expreſſed by the Eiloving fractions; to wit, 
ae,, oo oo en TL SO i 
/ $30.08 T0 8 


I eh © BL mo 
== and and 19 Theſe fractions are, for the moſt Part, conſi- 


derably leſs than the fractions in Art. ecccLxxxv, which expreſs the pro- 
portions of the differences of the near values and true values of the former 
ſet of annuities for three equal joint lives, (where the ages were 60 year 4 
and upwards,) to their correſponding true values. We may therefore con- mo 


g | C PI Pi Xx PIX Pf — Pity Pu N p. 
Derr 7 Þir 55 qqNÞiix pix pn 


£ thx Þ* F f f ; ; 
or B * * X ur- Fr » will be as uſeful, or rather more ſo, it 


computing the values of annuities for three equal joint lives,  when- tl 
lives are under the age of 60 years as, when, they go beyond it. 


le Ta 
Henveen he nu® for three joint lives of | ages which di her by 10 
. 4 joint lives of unequal ages which differ from each other by fi 
"_ * years and 20 years. given above in Table LIII, and the near values of e nc 
| Joint, lives of un- ſame annuities which are contained in Table LV, are as follows; to wit, n 
ual apes, men- | 18 
— 4 Table | . | | 
LIII, and che " ih L. . 4 
near values of the | 10.6551 — 9.1325 = 1.3226; 
Tale IV. e 10.4379 T 10.080 = 0.0701; _ 
— 9.738,36 f 9.858,43 = 0. 119.89. tair 


8.986%) 


% 0 
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38.986,72 — 9.756,27 = 0.230, 48 
8.313,10 — 8.068,36 =" 0.246743 
7.570, 83 — 7.343,66 =, 0.227418 x 
6.816,07p — 6.594,601 = 0.221,46 ; 
83.994.135 — . 5-786,88 = | 0:209,27 3. yn 
5.145,62 — 494,3 =" 019829 ys 
4.219,37 — 4-044,10 = 0.173,27; 
3.297,98 — 3.181,37 = 0.116,41; 
2.408,48 — 2.332, 36 — 0.076, 12 ; 
1.623,48 — "1.604414 = 0.019,34 3 © 
1.122,51 — 1.093,28 = 0.029,26 ; 
0. 169,378 — 0.169,378 = o. ooo, oo. 


CCCCXCH. . In looking over the near values and true values contained A compariſon of 
in the foregoing article we may obſerve, that the near values are, for the the ſaid near vas 
noſt part, leſs than the correſponding true values; but not conſtantly ſo: "” —_— =” 
for the near values £10.5080. and £9.858,45, (the former of which relates * 8 
to three lives of the ages of 10, 20, and 30 years, and the latter to three E 
ves of the ages of 15, 23, and 35 years,) are greater than the correſpond- 
ng true values, C10. 4379 and £9.738,50 : which agrees pretty much with 
what was obſerved in Art, CCCCLXXXV11T, concerning the near values and 


| the true values cantained in Art, CCCCLXXXVIL,. 
Hog 


CCCCXCIII. It may alſo be obſerved that all the foregoing differences A'remark on the 
between the near values in Table LV and the correſponding true values in magnitude of the: 
Table LIII, contained. in Art,  cecccxci, except the firſt difference, - —_—_ 
{1.5226, (which! relates to three lives of the ages of 5 years, 15 years, one — annu- 
and 25 years, and which, is vaſtly greater than any of the others,) are leſs ity.. : 
tan £0.25, or a quarter of a year's annuity; Which (as. was before ob- 
krved) is no very important variation from the truth. | A vova 


| 
[ 


| CCCCXKCIV. And: the proportions of the foregoing differences (eon- The. proportions 


ined in Art. CCCCXC1) to tucir ſeveral correſponding true values are. ex. ences 10 the ow 
| preſſed. yeral correſpond 
ing true values of: 


the laid annuitics. 
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preſſed by the following fraftions 4 t0 wit, 5 J Fr? 


„ , ß 
33? 30? 28” 25? 247 d gu? 8g" 38 


Theſe fractions are for the moſt part ſomewhat greater than the fraction 
in Art. ccccxc, but ſomewhat leſs than thoſe in Art. ccectxxxv, which 
expreſs the proportions of the differences of the near values and true values 
of the former ſet of annuities for three equal joint lives (where the ages 
were 60 years and upwards,) to their correſponding true values. We may 

| | 0 7 FE „ U ; 
therefore conclude that the expreſſion B x 5 * gxPr Fx Pn vil 
be as uſeful, or rather more ſo, in computing the values' of annuities for 
three joint lives whoſe ages differ from each other by 10 years and 20 years 
throughout all the periods of life, or, at leaſt, when the youngeſt life i; 
not younger than 10 17 1 as in computing the values of annuities for 
three equal joint lives of the age of 60 years, or upwards. 


: - 


4 4 - 
- 4 654d 


A n.  .CCCCXCV. And from all theſe trials, taken together, it ſeems res 
cluſion, from all W. £63 146 (9 I e x P* - þ x Pt 
= _ ons or ſonable to conjecture, that the expreſſion -— x wa <Þ xn 
ton Will always give us a tolerable approximation to the true value of an ana 
| 8 ity for three joint lives of any ages hatſoc ver. 
E * P' =bx P*' 

gxP*hx P 


 Ancther method of approximating to the value of an annuity for tht 
Joint continuance of three" lives of given ages. | 


Of Mr. Thom | CCCCXCVI. The late very learned mathematician, Mr. Thomas Sinp- 
of finding a near ſon, of Woolwich Academy, in his book entitled, Select Exerciſes in the Ma- 
value of an annu- thematicks, page 279, has given us another method of finding a near value 
ity for three joint of an annuity for the joint continuance of three lives of any given ages, 
lives, which is exceedingly ſhort and ſimple, and which alſo (as he informs us in 

| the ſame book, page 312,) gives ho uantity ſought to a very conſiderable 
degree of exactneſs, ſo as ſeldom to differ from the true value of the * 


2 * - \ RT * 
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jy more than an eighth. part of a years anhuity. This method may be det · 
cribed as follows. : TEC AE * 199% 


3/353 n 

CCCCKCVU. Let the propoſed annuity; of which we are to find A deſcription of 
the value, be an annuity of one pound a year, as in all the foregoing the faid maikod. 
ntances. And let it be ſuppoſed! that we have tables of the values | 
of an annuity of ene pound a year for ſingle lives of all ages, already com 
puted to our hands, and hkewiſe that we have tables of the values of am 
nauiry of one pound a year for the joint continuance of two lives, compu-- 
rd to our hands, which contain a - ſufficient variety of different ages of the 
wo lives to enable us to find, (by the help of the method of Interpolation 
bove explained in Art. ccccxi, &c, — CCCCxxx1,) the value of ſuch 
nannuity for any two propoſed lives of any given ages whatſoever to a con- 
dcrable degree of exactneſs. . | 


: "I. 
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Theſe things being ſuppoſed, we muſt, in the firſt place, find (by the 
pbles, or by the rules given for finding the values of annuities for two joint 
ives,) the value of the propoſed annuity of one pound a year for the joint 
wntinuance of the two oldeſt of the three given lives. This value, it is 
dent, will be equal to the value of the ſame annuity. of one pound a 
* for a ſingle life that is ſtill older than either of the ſaid two-oldeſt of 
te three given lives. Let this fourth life be found by means of a table of 
de values of an annuity of one pound a year for ſingle lives, by looking, 
ng the column containing the values of ſuch an annuity till we meet with. 
ne that is equal,, or nearly equal, to the ſaid value of the ſame annuity. of 
e pound a year for the joint continuance of the ſaid two oldelt of the three 
den lives, For the age correſponding to this value will be the age of this. 
uh, or imaginary, life. METS” of d e EIT 


: 


And. laſtly, fod the value of a like annyity of one pound a year for the 
int continuance Of this fourth, or imaginary, life, and the firſt, or young- 
l of the three given lives. | 199> kr | 


This laſt value will be nearly equal (as Mr. Simplon aſſures us) to the- if 
que of the propoſed annuity of one pound a year during the joint conti- ak; 
ance of the three given lives. QEL = . 


it 


4 
— — 


CC cxc vin. This be reſſed more conciſely in the following , 
aner, Call the youngeſt Tife A be next B. and th c ; third, or oldeſt, An; 8 —4 
And let r , or imaginary, life, an annuity for W == the fore 


a —- — — — 


* ane 
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Ceed as follows. 
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and C. 47 81s D991 | 


Then, in the firſt place, we muſt find the value of an annvity of ons 

nd a year for the joint continuance of the lives B and C. And, ſecond. 
| ppt muſt find the fingle life D, an annuity for which is equal in value 
to the ſame annuity for the two joint lives B and C. And, thirdly, ve 
muſt find the value of an annuity ef one pound a year for the joint cont. 
nuance of the two lives D and 4 This laſt value will be nearly equal u 
the value ſought, or the value of an annuity of one pound à year for the 
joint continuance of all the three given lives. QE I. L 


[4 


An example of the foregoing method of approximating to the value of 2 
annuity for three joint live. 


, CCCCXCIX Let us ſuppoſe the three given lives to be all of the 
fame age of 60 years, as in the example given above in Art. ccccLxm; 
and ler the annuity be, as before, an annuity of one pound a year, And 
let it be required to find the value of this annuity for the joint continuanc 
of theſe three lives of the age of 60 years, according to the Northampton 
table of the probabilities of the duration of human life given above in 
CCCCLxx1x, Table XLI, and upon a ſuppoſition that the intereſt mor 
is 4 per cent. To find this value by the foregoing method, we mult pro- 


— 


The value of an annuity of one pound a year during the joint conti- 
nuance of two of theſe lives, upon the ſuppoſitions here made, appears 
from Table L, Art. ccccLxxv111, to be £6.2468. We muſt therefore look 
into Mr. Morgan's table of the values of an annuity of one pound a yeat 
for ſingle lives in his treatiſe on the "doctrine of annuities, pages 64, 6 
66, in order to find a value equal, or nearly equal, to the ſaid value £6.246, 
that table of Mr. Morgan having been formed from the aforelaid Nor- 
thampton table of the probabilities of the duration of human life, and upon 
a ſuppoſition that the intereſt of money is 4 per cent. And we ſhall there 
find that the value that comes neareſt to £.6.2468 is £.6,263,15, which 
anſwers to the age of 70 years, or is the value of an annuity of one pound 4 


ear for a ſingle life of the age of 70 years. We muſt therefore, in the li 


place, feek for the value of an annuity of one pound a year for the joint con- 
tinuance of two lives of the ages of 70 years and. 60 years. No the v 
of ſuch an annuity appears by Mr. Morgan's ſixth table (in the Appendix 


his aforeſaid Treatiſe on Annuities, pages 271, 272) to be, nearly, £.4.858. 
Therefore L. 4.8 58 will (according to Mr. Simpſon's aſſertion,) be nearly 

equal to the value of an annuity of one pound a year for the joint conti- With 1 
ouance of the three given lives, all of the age of 60'years, QUE I, | = 


: 
= 
1 
- % * # # 
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CCCCC. This near value, £4.858, of the ſaid annuity of one pound a The difference 
year for the ſaid three equal joint lives of the age of 60 years, is ſomewhat between the fore- 
greater than its true value, which, we have ſeen above, in Table XLIX, to going near ws 
be C. 4.7826. But the difference between them is but trifling, being only three equal joint 
.o. o 54, which is leſs than the 6d part of the faid true value C. 4.7826, lives (obtained by 
ind leſs alſo than £.0.0833, or than the 12th part of a pound, or than the Mr. Simpſon's 


12th part of a year's annuity, or than a month's'annuity. — _ = 


ſame annuity, 


CCCCCI. The former near value of this annuity for three equal joint This near value 
ves of the age of 60 years, which was obtained in Art. ct xkxxxII, by 2 by Mr. 
een x PixPtxr — Pn x Pu x Pt — fb ai 


| I .Xr.— Pit x Pl x Pi; 20 than the for- 
5 14 ' mer near value of - 


en 29 a 
F * NN 14.586 which is leſs than the _ OY) 
te value £4.7826, and differs from it by the quantity Co. 1976, which — en 
k greater than the difference £0.0754. Therefore in the preſent inſtance 
Mr. Simpſon's method of approximating to the values of theſe annuities 
comes nearer to the-truth than the other method. But whether or no it 
does ſo in general, can only be known by trying it in a variety of inſtances, 
ind comparing the values reſulting from it with the true values of the 
ame annuities. | With this view I ſhall preſent the reader with the two fol- Two tables of 
bwing tables of near values of the two ſets of annuities, whoſe true values near values of an- 
have been ſet down in Tables LII and LIH, computed according to the nuities for three 
foregoing method of Mr. Simpſon; which we may afterwards compare with Jr 188 


£ Pi: PS | 
or B x 1 0. 


de lad true values. Theſe tables of near values are as follows. GET. Ru 
1 % Roads) F 4 thod of approx- 


Gegee +54 1100448 B LE 


ol | 
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T7. 48:6. ©”. EC 

Containing approximations to the values of the. annuities. for three eq} 
Joint lives mentioned above in Table LI. un the cy of 
money is 4 per cent. | 
Computed from Dr. Price's new Northampton table of the probaliiitie of 
the duration of human life, by. the foregoing method Cs Mr. Thonu; 
r of Moolwicb. 


i 4 4 


ne, n, , — = 
in the | in the age || in the age I end 4 year 
f "the N 10 he e | Pe Heine. 
0 jt 
fot life. | ie. | ps 2 -4 
FF 
" oor | 5: E. 11.2119 
10 10 10 12.2447 
15 | 15 15 11.3543 
20 20 | 20 10.4653 | 
25 | 25. |- 25: | 9.902,20F we 
30 { 30 39 | 9.321,74 
} | 35 | 33 [35 [8.718,71 
40 40 40 7.939,79 J. 
45 | 45 45 7-274402 
360 F. , þ; 6 6.403, 16 
55 35 55. | 3636, 00 
60 | bo | 60 4.900, 62 
N | 65 | 65 3:969,50 | 
EF 3.099, 22 


TABLE 


LIFE-ANNUITIES. 


T A B L E 


EVI 


Cmtaining approximations to the values of the annuities for three joint 
lives of different ages, mentioned above in Table * when the 
intereft of money is 4 per cent. 

Gmputed from Dr. Price's nem Northampton table f the pro- 

babilities of the duration of human life, E. the foregoing ne- 

thed of Mr. Thomas _ of Wookwich. © j 


— 


Years in Years 5 1 — | | 
=o 5-2 na” 3. pound a year | 
po 2 the Fred 23 4 1 n | 
bife. | . _ | thethree lives. 4M 
s j 5 10.5974 | 
10 { 20 10.4853 . | 
15 25 9.872, 64 | 
| 20 | 30 262775 if 
1 8.426, 8 1 | 
30 40 7.622,29 
35 | 45 6.944,67 
40 'Y 50 | 6. oog, 39 
50 [650 for © 4.285,36 
n 1 3.39733 
60 + +) 2.262,16 
66 [ 75 1.57523 
70 | 80 1.043,73 
— — - IARC EDA 
: 68882 CCCCCIIL, The 
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near values and article (which were obtained by Mr. Simpſon's method, ) are greater tha 
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The differences. ©CCCCI. The differences between the near values of annuities foe 


of the annuities three equal joint lives in Table LVI, and the true values of the ſame annui- 
for three equal ties in Table LII, are as follows; to wit, | k | 
joint lives, in | Ya So 

able LII, and ' 0.0415 3 


che near values of — 11.1704 + 11,2119 = | 
I — 12. 12.2447 S o. : 
. — _—_ — 12.2006 ++ 12.2447 W O 0441 ; | 
Mr. Simpſon's — 11.2746 ＋ 11.3543 = 0.0797; 
2 nr — 10.3429 +... 10.4653 0.12243 - 
"FLA — 9.796, 42 + 9.902,20 . 0. 10g, 78 5 a 
— 9.221,10 + 9.3214 = 0.100,64 ; (yh 
— 8.583,22 ＋ 8.718,71 = 0.133,49 3. 515 
— 7.86505 + 7.939,79 = 0.74.74 755 
— 7.126,0 + 7.274,62 = 0.148,22 ; fron 
— 6.3177 ＋ 6.403,16 = ©,085,909; a tl 
| & K. | Mr. 
— 5.8 50, 0 + 5.656, 0 =. 0. 10g, 40; * 
— 4.753,03 + 4.900, 2 = 0.145,59 z 
— 3.914, -+ 3.969,56 = 0.055,56 z 
— 2.995,84 ＋ 3,099, = 0.103, 38. 6 
ne We. A 8 is | three 


A compariſon be: = CCCCCIII, It is remarkable chat all the near values in the foregoing 

the correſponding the true values of the ſame annuities reſpeQively.; whereas the ne: 

true values. values of them obtained above in Art. CCCCLXXXV1, Table LIV, by means of 

£ PI Pix PI Pixy — Pu x. PI X PN £ 

the expreſſion B x "5 N N FN — pi pi Pu or B * 
f * Zee. for che moſt i Win 
P f= rr Party iy 

true values. | 


i „ +, yy * 


| 


Aide ne . CCCCCIV. The proportions of the foregoing differences in Art. 
3 Wn eccccil to their . true values are expreſſed by the following 
lues of the ſaid fractions; 
1 FE, 

reſpectively. 


114 
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5s! tg , 26 233M 8 58 
factions 3 to wit, 269 290 141? 84? 92? g1? 64? 
2, h OE OE 
a 73? 52 32? 70 28 
CS a ee: ih n ES 
. 1 t the fourth, 5-5 are conſi- All the ing 
CCCCCV. All theſe an, except the four a "Fd 2 
terably leſs than the fractions in Art. cecexc, which expreſs the pro- nuities for three” 
yortions of the differences of the former near values of ws fame annuities 1524 by kf. 
| | PI Simeon me 
(which were obtained by means of the expreſſion B X n * — ) cd few 
MxPixPixyg — Pix Pix P, 74 Pr gXP'-hbx P* than the near va- 
Br PBI PI — Pix Pit PI or * 1 gxP*'—buP*'*? lues obtained 4 
l R f above in Art. 
ſom their ſeveral true values reſpectively, to the ſaid true values. Therefore CCCCLXXXVI, 


n theſe inſtances, as well as in the example given in Art. CCCCXCIX, Table LIV. 
Mr. Simpſon's method of approximation ſeems to be preferable to the for- 
rer method by means of the ſaid expreſſion. 


: : 


CCCCCVI. The differences between the near values of annuities for The differences 


lee joint lives of different ages, contained above in Table LVII, and the „lues 3 
nue values of the fame annuities in Table LIII, are as follows; to wit, r joint 
xt | 4 rent 


L. e „ 
10.656 — 10.5974 = 0.0% . near values of 
— 10.4379 T 10.4853 | 2700474 3 wh hired by 
— 9.738,56 + 9.872,64 |= /0.134,08 z Mr. Simpſon's 
— 8.986,72 þ+ 9.03779 = 0.051,05 x. e 
— 8.313,10 + 8.426,97 = 0.113,71 5 
— 7.570, 8 3 + 7.622,29 = 0.051, 46 3 
— 6.816,07 + 6.994,67 = . 128, 60; 
— 65.994, + 6.003,39 = 0.00924 z 
— 6.145,62 ＋ 6.243,74 = 0.098, 123 
— 4.219,37 + 4.285,36 = 0.065, 99; 
— * = 0.099,37 


3.297798 3397135 + 


* 
. 2:408,48 
* . 5 


4 


All the foregoing 
near values of an- 
nuities for three 
Joint lives, of-dif- 
ferent ages, 
(which were 


Simpſon's me- 


thod,) except the 
firſt and the three 


laſt, are ater 
than the va - 


lues of the ſame 
annuities, re- 


ſpectively. 


The proportions 


of the foregoing 


differences to the 


correſponding 
tue values. 


All the foregoing 
near values of an- 
nuities for three 
Joint lives of dif- 
ferent ages, (ob- 
tained by Mr, 
2 me- 
thod,) except the 
firſt and the two 
laſt, are more ex- 
act than the near 
values ot the ſame 
annuities obtained 
above in Art. 
CCCCLXXXVI, 
Table LV. 


# 
598 . 


are greater than the ſeveral true values of the ſame annuities, reſpectively; 
ob- as was obſerved in Art. cocccr11 concerning all the near values, without 
rained by Mr. any exception, that are ſet down in Table LVI and in Art, ccccc, and 


whereas the near values of theſe annuities obtained above by means of the 
4 Pr gx Pt hx Pt 2 
expreſſion B x N * f irn? and wh down in Table Ly 
and Art. ccccxci, are, for the moſt part, leſs than the ſaid true values, 
reſpeCtively. | | 
CCCCCVIII. The proportions of the foregoing differences in Art, 
ccccevi to their correſponding true values are expreſſed by the following 
| mom gee gy Ar 77 
fractions ; to wit, 184 225 727 175 7 i GP 
„ — W Moors Bb ha og 1 tt 
54” 8 f Y N 05 06. 
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+ 1.623,48 — 1.575,23 = 0048,253 
1.122,34 — : 1.043,73 * 


＋ o. o/, 78. 


CCcccvII. It is remarkable that all the near values ſet down in 
Table LVII and in the foregoing article, (and which were obtained by Mr. 
Simpſon's method of approximation,) except the firſt and the three laſt, 


which were likewiſe obtained by Mr. Simpſon's method of approximation; 


T 
1 


CCCCCIKX. All theſe fractions, ercept the third, to wit, and 


1 1 


7 
227? and = are conſiderably leſs than the frac- 


tions in Art. CCeexclv, which expreſs the proportions of the differences of 
the former near values of the ſame annuities (which were obtained by 


| TR g NX Pi- HN PI ; 
- — ral 
means of the expreſſion B x Fr) from their ſeve 


true values reſpectively to their ſaid true values. Therefore in the greater part of 
cheſe inſtances, as well as in thoſe of the annuities for three equal joint lives con? 


tained 


the two laſt, to wit, 


LIFTELANNUITU ES. | 


nined in Table LVI, and in the example given in Art. eh, this method Mr. Simpſon's 

of Mr. Simpſon ſeems to be preferable, im point of exattneſs, to the former method of ap- 
15 7 40 Fan 3 | 

nethod of approximation. by means of the expreſſion B X X n therefore, 


upon the whole, 
* pi = * Pi to be preferable 
PI- bx Par” 


And it is certainly mueh ſhorter and eaſier in praftice medod ef ap- 
han that other method, which (as we have ſeen above in Art. CCCCLXXX11) means of the ex- 


proximation by 


laſt, N requires 2 good deal of calculation. And therefore I think it muſt be con- preflion 
ly; beed, upon the whole, as the better method of the two, Yet, as there C pr 
oute now and then ſome inſtances in which the other method comes nearer. B Xx N 


v the truth than this, I think it is convenient to be poſſeſſed. of both me- PN 
thods, to the end that in doubtful caſes we may reſort to one of them as a N= ν rr“ 
tind of confirmation of the reſult obtained by the other to a moderate de- 

wee of exactneſs. 3 160 


CCCCCK.; The only thing that ſeems wanting to make Mr: Simp- Of the degree of 
bn's method ſatisfactory, is a demonſtration of its truth, or an inveſtiga- noo ybck- 
ton of it in ſome way or other. But this is what Mr. Simpſon has not l 


zen us. For he only ſays (in his Select Exerciſes, page 3 12,) * That the that Mr. Simp- 


Art. reaſonableneſs of this method of proceeding is evident from the nature ſon's method of 
ing Wl of the ſubject, without. calling in the aſſiſtance of any kind of computa- ap — We 


ton; and that, in a number of examples reſpecting lives of different 
* 2pes, he ſcarce ever found the error to exceed an eighth part of a year's ＋ — 
« purchaſe,” And this account of the degree of exactneſs to which this three joint lives. 
nethod of Mr. Simpſon. gives the values of theſe annuities is confirmed by 
de foregoing trials; ſince of all the fourteen differences in Art. cecccir 
which relate to annuities for three equal joint lives) only the ſeventh dif- 
hence, to wit £0.133,49, the ninth, to wit, £.9.148,22, and the twelfth, 
v wit, £.0.145,59, are greater than £0.125,00, or an eighth part of a 
fear's annuity z and of all the fourteen differences in Art. ceeccvi, (which 
Kate to annuities for three joint lives of different ages, which differ from 
uch other by 10 years and 20 years,) only the third difference, to wit, 
10.134,08, and the ſeventh difference, to wit, L. o. 128,60, are greater 
lan J. o. 12 3, 0, or an eighth part of a year's annuity. It ſeems proba- 
le, therefore, that the differences of the near values of annuities for three 
int lives, that would be obtained by this method of Mr. Simpſon in any 
wer inſtances, (in which the ages of the lives were different from thoſe 
wre· ſuppoſed, ) from the true values of the fame annuities, reſpectively, 
uld ſeldom be greater than. o. 123, oo, or one eighth part of a. year's. 
Muity; and conſequently, that this method of Mr. Simpſon * We 
oſe 


| 


and the life of the longer liver of them, is equal to the exceſs of the ſun 


— 
— 
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thoſe caſes be a very uſeful method of approximating to the values of (cy 
annuities. And with this I ſhall conclude what I had to offer concerning 
the valuation of annuities for the joint continuance of three lives of give 
ages. 11 mY os 


[End of the dofirine of the valuation of annuities for the joint continu; 
of three lives.] $:6h 


— 
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Of the values of annuities that depend on the continuante of the linge 
of two, or more, lives of given ages. 


CCCCCXI. Having now gone through the doctrine of the valuation 
of annuities depending on the zoint continuance of two, or more, lives c 
given ages, it remains that I ſhew how to eſtimate the values of annuitie 
that depend on the continuance of am one out of two, or more, lives « 


given ages. 


The principles upon which the determination of theſe values is found 
ed, are explained above in Prob. IV. and its corollaries, Art. Lv111, II 
Lx, &c. —— —— LXXVI, pages 58, 59, 60, &c, —— —— 90, | 
is there ſhewn in Coroll. IV, pages 63, 64, 65, 66, That the value 
an annuity of one pound a year for the lives of two perſons of given ag 


of two ſeparate annuities of one pound a year each, for the ſingle liv 
of the ſame perſons, above the value of a like annuity of one pound 
<« year for their joint lives.” And it is ſhewn in Coroll. XI. Art. LXXVI 
Pages 83, 84, 85, &c. —— —— go, That the value of an annuity 0 
one pound a year for the lives of three perſons of given ages, and the 
<« life of the longeſt liver of them, is equal to the exceſs of the ſum: of the 
four following values, to wit, 1ſt. the value of an annuity of one pound 


<« A year for the life of the firſt of the ſaid three perſons ; 2dly, the value * 
Jof a like annuity for the life of the ſecond of them; zdly, the value of ou 
like annuity for the life of the third of them; and, 4thly, the value of 18. 


< like annuity for the joint lives of all the three, above the ſum of the three 
% following values, to wit, 1ſt. the value of a like annuity of one pound 


<< year during the joint lives of the firſt and ſecond perſons ; 2dly, 11 


value 
pound 
C be 


AB | 

ne pound a year for the joint contib 

theſe _'Y 7 | . ot. . B,. 

45 C, the valve of. an annuity of one pound a year for 

fer of the ſaid three "perſons will be al 0 4 
e 


And, 


n like ke a er IEEE 
my be deduced from the vides of 


| Uo 58, 
de number of lives may be. Nut it is 
luce. N FSR FR) A 7 K 


e r " 5H 1 4 ta < 

found a year for the lingeft of tw Ak given 

ae F ß 
CCCCCXII. Let che younger life be 


4 
: 


* * 


videriafsthe 1g6-of — abd, onl 
rs, and the of the age of go years. And let the intereſt of money. 
& ſoppoſed to be 34 per cent. and the probahilities of the duration of khan 
fe tobe ſuch as . ate repreſcized © be in Monſiedr de Farcicux's table, 

Then will A; or the value of an annuity" of ons pounds year-for the 
iſt, or younger life, ; de + £19,440,616'. and B, or. the value of a like 
wouity of one pound a year for the ſecond, or/older;.ite; will be = 
(56.008,79 ; and 43, or the value of. a like anauity af one pound 2 
Jear ror che joint continuance of both li 

ears by Tables XV and * * 


32 


ves, will be >+£15-298,784-45 


— — —— —— —— — 
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— AC — BC + £12:.246,578, or to £10.577,306 . £12.246, 5:3, 

or,) £22.822,884; that is, the value of an annuity of one pound a year for 

the longeſt of three lives of the ages of 20 years, 30 years, and 40 years, 

when the intereſt of money is 3% per cent. will be, nearly, equal to 

£22.823,884. | | / [ 5.4850 
CONCLUS IO NX. 

CCCCCXIV. I have now gone through every thing that feemed to 

me to be neceſſary to compleat the object of this treatiſe, which was to 

explain in a clear and familiar manner the principles of the doctrine of life. 

. annuities. + Much more, indeed, might be added to it concerning the appl. 

cation of this doctrine to a variety of uſeful-queſtions concerning hfe-annuities, 

that may often occur in the courſe of men's dealings with. each other; 

ſuch as the methods of finding the values of an annuity for one or more lives 

of given ages, that ſhall take place in caſe of the failure of one or more other 

lives of given ages, or in caſe of the failure, of one, or more, other lives of given 

ages, before a third ſet of lives of given ages, or that hall d on a variety 

other contingencies. But for the ſolution of queſtions of this kind 1 ſhall 

refer my reader to Mr. Thomas Simpſon's Doctrine ef Life- Annuities, and to 

his Select Exerciſes in the Mathematicks, and to Dr. Price's Os ſer vation on 

Reverfionary Payments, and Mr. Morgan's Doctrine of Anmuties and Aſu- 

rances on Lives and Survivorſhips, and to various other learned- and uſeful 

tracts on this ſubject. I am ' contented with having explained the funds. 

ment principles of the doctrine, and with having preſented the reader 

with a compleat ſet of tables of the values of life -annuities for ſingle lives 

| at the ſeveral different rates of the intereſt of money at which Mr. Sman 

| has given us tables of the values of annuities: for terms of years, to vit, 

2 per cent. 24 per cent. 3 per cent. 34 per cent. 4 per cent. 44 per cent, 

5 per cent. 6 per cent. 7 per cent. 8 per cent. 9 per cent. and 10 per 

cent. all fairly computed from Monſieur de Parcieux's table of the proba- 

bilities of the duration of human life, without having recourſe to Mr. de 

Moivre's Hypotheſis, or any other inaccurate ſuppoſition, in order to faci- 

litate the computation ; and likewiſe with a conſiderable number of tables 

of the values of annuities for two joint lives at the two different rates of 

. Intereſt of 34 per cent and 44 per cent all fairly computed likewiſe from 

the ſaid table of Moniieur de Parcieux; and with having furniſhed the 

reader with rules for finding tolerably near values of other annuities, for 

two joint lives, and likewiſe of annuities for three joint lives, of any ages 

whatſoever, at the ſame, or any other, rates of intereſt z; by all which, | 

flatter myſelf, the foregoing treatiſe will be juſtly intitled to be conſidered 

as a uſeful. appendix, or ſupplement, to Mr. John Smart's very valuable 

tables of intereſt. . | | | 


A -S the tables of the values of remote life-annuities that were 
computed for the bill mentioned above in the ſcholium, 
page 34, (which was brought into the Houſe of Commons by the 
ate Mr. Dowdeſwell in the year 1773,) have never been publiſhed, 
| preſume they will be thought to make no improper addition to 
thoſe which have been inſerted in the preceeding work. Nor can 
| ſuppoſe that a copy of that bill itſelf, to which the ſaid tables of 
the values of remote life · annuities were annexed, will be unwel- 
come to ſuch of my readers as ſhall apptove the ſcope and view of 
it, which was © to encourage the poor to induſtry and frugality 
by accommodating them with a ſafe and convenient method of 
* laying out what little money they could fave out of the earnings 
* of their labour.” I ſhall therefore now proceed to add to the 
foregoing ſheets an exact copy of this bill, in its laſt form, as it 
paſſed the Houſe of Commons, after a variety of amendments and 
improvements made in it, with great care and pains, by the gentle- 
men who were concerned for its ſucceſs, and alfo a copy of the 
tables of the values of remote life-annuities which were annexed 
to the ſaid bill, and were conſidered as a part of it. This bill was 

s follows, | | | | 
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INTITULED 


in ACT for the better Support of Poor Perſons in 
certain Circumſtances, by enabling Pariſhes to grant 
them Annuities for Life, upon Purchaſe, and under 
in Reſtrictions 23 ; 


, 


Men it often happens that perſons engaged 


- = 


as 8 | 4 
men in manufactures and handicraft trades, and likewiſe houfe- "ou * 
hold ſervants, labourers, and divers other perſons, get more mo- 
ney, as the wages of their labour and fervice, than is ſufficient for their 
preſent maintenance, and might eaſily, if they were fo minded, lay by, out 
of their ſaid gettings, a ſufficient fum to provide for their ſupport in their 
A age: 1 e m eee . 
Aud whereas it would be bijghly uſeful, both to the ſald perſdns them- 
Ives and to the nation in Ne 1 they mould endeavour to make fuck 
poviſion for their ſupport, in the latter periods o her lives, as they 
would thereby become more ſaber and virtuous in theif,ordinary courſe of 
i, and more induſtrious in the proſecution of their ſeyeral callings and 
NN | 4 l „ , Ws 4 employments, 


mmips in England, in into execution, in all pariſhes and townſhips which maintain their own 
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employments, which would tend to the increaſe of. the riches and 
ner ee e 7 ug wars nn. 
duced to lay up ſome. part of their earnings in their,yourh and middle 
in order to ma 8 

vity were offered them of employing the money they, ſhould fo 
ſafe and ad yantageous manner 


＋ 


lay up ina 


U 
= 
— * 
1 36 ne 


And whereas the moſt ſafe and advantageous. way, in which: the fad 
frugal and induſtrious perſons can employ the ſeveral ſums of money, which 
they may be able to ſave out of: their wages, for the ſupport of their old 
age, ſeems to be to purchaſe therewith, annuities for their lives, which ſhould 
commence at ſome remote period, when their ſtrength, and ability to work 
will be conſiderably impaired ; and the poor's rates of the ſeveral pariſhes 
in England and Wales ſeem likely both to be, and to be thought by the 
ſaid. induſtrious and frugal perſons, a, ſufficient and convenient fund to ſe- 
cure, at all events, the payment of ſuch life-annuities as aforeſaid, to the 
ſeveral perſons who ſhall have purchaſed them, in caſe any deficiency ſhould 
happen in the fund created for the payment of the ſaid annuities, by the 
monies that ſhall have been paid for the purchaſe of them, he it therefore 

- enacted by the king's moſt, excellent majeſty, by and with the advice and 

conſent of the lords ſpiritual and. ener and commons, in this preſent 

| parliament , aſſembled, and by the authority of the ſame, That, from and 

After July 53. 1773, after the fifth day of July, one thouſand? ſeven hundred and ſeventy-three, 
the following plan the plan and method herein · after preſcribed, for granting annuities to ſuch, 


— — a induſtrious and frugal perſons. for their lives, ſhall take place and be carried 


which the majority poor, within England and Wales, and the town of Berwick upon Tweed, 
of the inhabitants, where there ſhall be two churchwardens, and two or more overſeers of the 
erm ne wo poor, or one churchwarden, and three or more overſeers of the poot, and 
in two N where the ſame ſhall have been approved by a majority of the inhabitants 
riſh-meetings held of the {aid pariſhes or townſhips, wha are liable to be charged to the poor's 
for the purpoſe after rates of the ſame, aſſembled 'at two different pariſh meetings, held in the 
due publick notice. churches of the {aid 5 7255 or townſhips, after due notice given thereof, 
| and. at the diſtance. of, at leaſt, * twenty-one. days one frm the other, ſub- 

je& to the rules and regulations herein- after preſeribed; ſuch majority in 

number being alſo charged, in the laſt rate made for the relief of the poor 

of the ſaid. pariſh or townſhip, ;in'a ſum greater than that which was aſſeſſed 

in the Jaid rate upon the reſt of the inhabitants aſſembled at the ſaid meet- 

ing; and ſuch notice ſhall expreſs the times of both the ſaid meetings, 

and ſhall be publiſhed in the reſpective pariſh churches, on 'a Sunday im- 

mediately after divine ſervice, and affixed upon the door of the ſaid pariſh 

5 church, 


222. 2 mb 2+; | 0 wit 
the ſid pet tons might be ins. 
age, 


e ſuch. proviſion for their old age, if a convenient opporty. 
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church, by the clerk of the ſaid pariſh, or the perſon acting as fuch, who is 

and are hereby required to publiſh and affix the ſame, upon the requeſt of | 

any perſon deſirous of — any ſuch annuity z and the rector, vicar, The rector, or vicar, of 
or perpetual curate of any ſuc iſh or townſhip, together with the perpetual curate, of the 
churchwardens and overſeers of the poor in the ſame, ſhall be, and they Pariſh, together with the 
are hereby, authoriſed and required to receive, on the behalf of all the ſaid — 1 
inhabitants of fuch pariſh or townſhip ſo liable, as is aforeſaid, to be charged have power to make 
to the poor's rate of the ſame, from any perſon to whom the ſaid inhabitants grants of life-annuities 
ſhall have agreed to grant a like annuity in manner herein-after mentioned, 5 27 l- 
any ſum of money that ſuch perſon ſhall have agreed to pay them for the pilces do be pala by wie 
purchaſe of the ſame and to grant to ſuch perſon, in the name and on the ſaid grantees, under cer- 
part of the ſaid rateable inhabitants of the ſame parith or townſhip, an annu- tain reſtrictions. | 

ity for the life of the grantee, equivalent to the purchaſe-money, to com- 

mence at ſuch future period of ſuch grantee's life, as ſhall have been ſettled 

hetween the ſaid inhabitants and the ſaid purchaſer, ſubject to the reſtric- 

tions herein-after mentioned; and the poor's rate of ſuch pariſh or townſhip And the rates of 
ſhall be, and they are hereby declared to be, ſubject by fuch grant to the ſuch pariſhes ſhall be- 
payment of the annuity thereby granted, from time to time, as the ſame 2 conſe- 
ſhall become due and payable ; and, if it thall happen that the rector, vicar, to the payment of fack. 
or perpetual curate of any ſuch pariſh or townſhip, ſhall be abſent from annuities, when they be- 
ſuch pariſh- or townſhip, when the grant of any ſuch annuity ſhall be de- come.due. 

manded, and ſhall continue to be abſent from the ſame for the ſpace of And in caſe of the ab- 


thirty days from the ſame time, it ſhall and may be lawful for the church- 88 7 — Any = 


wardens-and overſeers of the poor of the ſaid pariſh or townſhip, and they che ſpace of 30 days to- 
are hereby impowered and required, after the expiration of the ſaid thirty gether, the ſaid graues 
days trom ſuch demand being made, notwithſtanding the abſence of ſuch MY be made by the 


rector, vicar, or perpetual curate, to make grants of ſuch annuities, with- — 2 . 


out the concurrenee of ſuch rector, vicar, or perpetual curate ; and ſuch without them. 
grants ſhall be; and are hereby declared to be, as good, valid, and effectual, 

2s if ſuch rector, vicar, or perpetual curate, had been preſeat, and con- 

curced in the making thereof, 


And for obviating all doubts that may ariſe touching the value of ſuch N to be paid 
lfe-annuiries, and the money to be paid for the purchaſe thereof, be it fur- be choſe i. _ 


ther enacted by the authority aforeſaid, That in all pariſhes and townſhips tained in the tables here. 
within the cities of London and Weſtminſter, or of Southwark, the ſaid an- unto annexed; of which 


= . f "mg - the firſt ſet, called No, , 
nuitics ſhall be granted according to the reſpective rates herein. after menti- fall relate ce rat 


oned and expteſſed in the ſet of tables hereunto annexed, No. I. and in all granted in the cities of 
ocher pariſhes and townſhips within England, Wales, and the town of Ber- London, Weſtminfter 
wick upon Tweed, the ſaid annuities ſhall be granted according to the re- and the borough of 


. : . . . Southwark ; and the ſe- 
ipective prices herein-after mentioned and expreſſed in the fer of tables n ſet, called No. II, 


lercunto annexed, No. II; and if any ſuch life · annuity ſhall be granted to ſpall relate to thote 
| Iiii any granted in all other 


arts of England and 
Wales, | 


- Annuities granted to 


poor's rate than the 
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any perſon under the age of fifteen years, the ſame price ſhall be pai 
ſuch annuity as if the grantee thereof was fifteen years of age. wag 


No ſum leſs than fl. Provided always, That no ſmaller ſum than five pounds of lawful mo. 
mall be employed in the ney of Great Britain ſhall be laid out in the purchaſe of any of the ſaid 
purchaſe of 3 e annuities, nor ſhall any perſon be allowed to purchaſe any annuity or annui. 
2 be greater ties from any one pariſh or townſhip, to à greater amount than twenty 
than 20l. per annum. pounds per annum; nor ſhall any of the ſaid annuities commence after the 
grantee thereof ſhall have attained his age of ſeventy-five years; nor ſhall it 
men ſhall not take place commence for the life of any man, before he ſhall have attained the age of 
till they ſhall be go years fifty years, nor for the life of any woman before ſhe ſhall have attained the 
old, nor to women. till age of thirty-five years z nor ſhall any ſuch annuity be granted. to any perſon 


_ ſhall be 35 years for any other life than that of the grantee. 
Old. 


And be it further enacted, That no ſuch annuity ſhall be granted, in any 

pariſh or townſhip, where the number of inhabitants aſſeſſed. towards the 

5 relief of the poor Han exceed the number of eighteen, unleſs twelve, at the 

lars yan ſhall not Jeaſt, of ſuch inhabitants ſhall be preſent in a. veſtry, or other publick meet. 
. N ing to be held. for that purpoſe; and in pariſhes or townſhips where the 
rity of the pariſhioners Whole number of inhabitants, liable to be aſſeſſed as aforeſaid, ſhall be lei 
preſent at the m-etings than nineteen, no ſuch annuity ſhall be granted, unleſs at a veſtry or other 
3 which they are grant- publick meeting, where two-thirds of ſuch inhabitants ſhall be preſent; nor 
©C, 45 pays more to the fall any ſuch annuity be granted, at any of the ſaid meetings, unleſs the 
other pariſhioners there major part of the inhabitants ſo aſſembled, being alſo charged in the laſt 
preſent, poor's rate, as aforeſaid, in a ſum. greater than what is aſſeſſed in the ſame 
rate upon the reſt of the inhabitants there aſſembled, ſhall agree to grant 

the ſame ;z and no ſuch meeting ſhall be held for granting ſuch annuities, 

unleſs previous notice of holding a meeting for that purpoſe ſhall be publiſh- 

ed in the pariſh church u 

and a written copy of ſuch notice affixed upon the door of ſuch church pre- 

vious to the firſt publication thereof, as aforeſaid ;, and the clerk of the ſaid 

pariſh, or the perſon acting as ſuch, is and are hereby required to publiſh 

and affix the ſame, at the requeſt of any, perſon deſirous of. purchaſing ſuch 

Nor ſhall they be grant- annuity ; and no ſuch annuity ſhall be granted to any perſon. who ſhall not 
ed to any perſons but (in the opinion of the majority of ſuch inhabitants fo aſſembled) appear to 
ſuch as arc ſuppoſed to have a legal ſettlement within the pariſh or townſhip upon which the ſame 


in the pariſh, ſhall be charged. 


Vet, if, through miſtake, Provided nevertheleſs, That if any annuity ſhall have been granted in 
they are granted in the the manner directed by this act, ſuch. grant ſhall be valid and binding upon 


1 * 82 the pariſh, or townſhip, granting the ſame; and the annuity thereby granted 


the pariſh who have not ſhall. be regularly paid, according to the purport and true meaning of ſuch 
h grant, 


a legal ſettlement in it, 
they ſhall nevertheleſs be 


valid aud binding. 


n bed a nt at ie. Sg 


n two Sundays immediately after divine ſervice, 
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rant, notwithſtanding it ſhall afterwards be diſbovered that, at the time of 
making ſuch grant, the grantee thereof was not legally ſettlec in ſuch pariſh 
or townſhip. | 1 18 | 
And be it further enacted, That the faid annuities ſhall be granted by The deeds of grant (hal! 
deeds of grant, fairly written or printed on parchment, and Deve by wy out on pazch» 
ſealed by the churehwardens and overſeers of the poor, and by the rector, 
yicar, or perpetual curate (unleſs he ſhall be abſent as aforeſaid) of the 
pariſh, or townſhip, in behalf of which ſuch annuities ſhall 'be granted, and 
may be made in the form, or to the effect, following: 226-017 


« A T a public meeting of the inhabitants of the pariſh or townſhip The form of the deed: 
A « of in the county of dy which theſe annuities 
« holden in the veſtry of the church of the ſaid pariſh or townſhip, on the ſhall be granted, 

; day of e year of the reign 

« of our ſovereign lord King George the Third, and in the year of our 

le Trac err oy a after due 

notice of the ſaid meeting being firſt given. | nts of 


« H. B. rector (or vicar, or perpetual curate, as it may happen to be) 
of the pariſh or townſhip — | aforeſaid, in be county 
* aforeſaid, C. D. and E. F. churchwardens of the faid pariſh or rownſhip, 

6. H. J. X. and L. M. overſeers of 2 of the ſaid pariſh or town- 
* ſhip; To all to whom this preſent writing ſhall come; ſend greeting: 
« Whereas N. O. of the faid pariſh or townſhip aforeſaid,” Bricklayer, Be 
# houſhold ſervant to P. Q. Eſquire, of the faid pariſh or townſhip, of day- 
ſabourer or otherwiſe, according to bis wore addition or employment) 
* appearing to us to be a perſon lawfully ſettled in the ſald pariſh or con- 
* ſhip, and intitled to be relieved by the poors rate raiſed in the ſame, in 
% cale he ſhould become poor and helpleſs, and now of the the age of 
SS years, hath paid unto the hands of us the rector, or vicar, or 
* perpetual curate, churchwardens, and overſeers of the poor of the pariſh 
or townſhip, aforeſaid, the ſum of pounds of lawful \ 
money of Great Britain, as the price of an annuity for his life, that ſhall 
begin when he is years of age, that'is, at the end 
0 of pyoears from this preſent time, and in the year of our 
our Lord Chriſt Keel Lf to be paid 
" to him, or his certain attorney, by the rector, churchwardens, and over- 
* ſcers of the poor of the ſaid pariſh or townſhip for the time being, by 
equal quarterly payments to be made at the four following feaſt days; 
© to wit, the feaſt day of the annunciation of the Bleſſed Virgin Mary, the 
- traſt day of Saint John the Bapriſt, the feaſt day of Saint Michael the 

| nie * Archangel, 


2 
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« Archangel, and the feaſt day of the Nativity of our Lord Chriſt, og 
4 within ſeven days ufter each of the ſaid feaſt days, according to the ſtatute 
of the thirteenth year of the reign of King George the Third, in that 
r behalf made and provided: NOW know ye, that we the rector, (vicar, or 
<« perpetual curate,) churchwardens,, and. overſcers of the poor of the ſaid 
« pariſh or townſhip, in conſideration of the ſaid ſum of pounds. 
4 to us in hand paid, (the receipt whereof is hereby acknowledged,) and 
in purſuance of the ſtatute aforeſaid, do by this preſent writing, in the 
<. behalf-of®the inhabitants of the ſaid pariſh or townſhip f 
give and grant unto the ſaid NM. O. an annuity or yearly penſion of 
« of of lawful money of Great Gritain, which ſhall 
« commence on the feaſt day of IWR that ſhall be in 
<« the year of our Lord Chri "4 * % 5 
<. and: continue to be paid to the ſaid N. O. from thence forwards during 
s his life, by equal quarterly payments, at the four feaſt days above men.. 
« tioned, or within ſeven days after each of them reſpectively: and fur. 
« ther, by virtue of the ſtatute aforeſaid, we do bind and engage the rates 
« of the ſaid pariſh or townſhip, that ſhall hereafter. be raiſed therein for 
« the relief of the poor —4 for the full and due payment ob the (aid 
. annuity of 55 | to the ſaid N. O. by equal quarterly 
<« payments, on the four feaſt days above-mentioned, or within ſeven days, 
« after each of them reſpectively, from the ſaid feaſt day of 
40 to the feaſt. day or day of payment that ſhall happen, 
« next before the death of the ſaid. N. O. including both the ſaid days, 
„ In witneſs whereof, we have hereunto ſet. our hands, and. have fixed our 
„ common ſeal, this e | inthe 
« year of the reign of our ſoyereign lord George. the Third, and in the 
year of our Lord Chriſt. - | * v0 


, 
* 


XR 6 


* 


A. B. Refor, or Vicar, or perpetual Curaie, 
of the ſaid Pariſh or Townſhip. 


The Common 
Seal of the Pariſh 
of in the 
County of 


2 17 [ Cburchwardens. 
Wo, 2. * | 
0 Overſeers of the Poor. 


And in caſe of the abſence of the rector, vicar; or perpetual eurate as afore- 


ſaid, ſuch grant ſhall be made in the names of the churchwardens and over- 


iers of the poor only; and ſuch abſence of the rector, vicar, or perpetual 


eurate, ſhall be ſpecified in the ſame, and the charges and expences-attend- 


108. 


aoreſaid, - 
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ing the making out every ſuch grant ſhall. be defrayed by=the-perſon to Such deed of grant (half 
whom ſuch annuity ſhall be granted, ho ſhall pay to the faid pariſh officers, be made out by the ſaid 
the ſum of two ſhillings and ſixpence for the ſame, and no more 2 the rob 
ey. eien Ds bir ache by hs gras, 

Aud be it further enacten, That, in every ſuch deed of grant, the pounds, 5 8 
hillings, and pence, thereby granted, and the date of the year of our p- — 
Lord Chriſt in which ſuch annuity is to commence, thall be written in words their commencement, 
t length, and not in figures; and ſuch deeds of grant, immediately after ſhall be written in theſe 
the ſame ſhall be ſigned and ſealed as aforeſaid, ſhall be delivered to the —— in words at 
grantee of the annuity thereby granted, to be kept by him or her, as the geh. 

proof of his or her right to ſuch annuity. | 


And be it further enacten by the authority aforeſaid, That the rector, A copy of ſuch 
vicar, or perpetual curate, and the churchwardens and overſeers of the poor woo, 17 be 
of every ſuch pariſh. or townſhip, ſhall, and they are hereby required to of it in 7 8 8 
cauſe a copy of every ſuch deed of grant to be entered in a book, to be kept in the pariſh for 
kept in the pariſh. cheſt for that purpoſe, and to ſeal and ſign the ſaid copy that purpoſe; and an 
in the fame manner as the original deed is hereby directed to be ſigned and — — 1 
{aled, (both which ſhall be executed at a public meeting of the inhabitants p. ined and ſeated by 
o the pariſh. or townſhip, to be holden for that purpoſe ;) and the grantee the grantce of the annu- 
of the ſaid annuity. ſhall, at the ſame time ſign and ſeal an acknowledge- ity. . 
ment in writing, which ſhall. be put at the bottom of the ſaid copy, in the 


words or to the effect following: 


N. O. of the pariſh or townſhip of mmm the county: 
of | do acknowledge, that the above is @ true copy of the 
led of grant of a certain life-annuity, which has been this day granted to me. 
by the rector, vicar, or perpetual curate, churchwardens, and overſeers of the 
pror of the ſaid pariſb or townſhip, or by the churchwardens and. overſeers of the 
jor, in caſe of the abſence of the rector, vicar,, or perpetual curate, as. 


N. O. 


Which ſaid copy ſhall be made at the expence of the inhabitants of the ſaid And, if the grantee of 


pariſh or townſhip, ard be paid for out of the money received as the price CODE * — 


of the ſaid annuity, from the ſaid. grantee thereof, Without any new expence copy of the ſaid deed in 
to the faid grantee : and if it ſhall at any time happen, that any original the pariſh. book ſhall be 
deed of grant, delivered as aforeſaid, ſhall be loſt or. deſtroyed, the copy ſuffcientevidence of it. 
thereof ſo entered, as aforeſaid ſhall be "—_— ſufficient 3 that ſuch 

grant had been made, and ſhall intitle ſuch grantee to receive his annuity And de par. of 
according to the purport of ſuch copy. And, if ſuch grantee ſhall deſire to ſhall 1 — a 
have a copy of ſuch deed of grant made from the ſaid pariſh copy, inſtead new copy of the loſt deed: 


a the original deed fo loſt or deſtroyed, the rector, vicar, or perpetual * 8 14 his annuity- 


iſh-copy- 
curate, of it, for F 5 ſum. off 
28. Gd. : 


— 


% 


. 


And the ſaid new copy 
of the ſaid deed of grant 
ſhall be ſufficient evi- NO More : 


dence of its having been 
made, although the co- 
Py in the pariſh- book 
ſhouldafterwards be loſt, 


The overſeers of the 
poor ſhall enter all pro- 
ceedings relating to the 
execution of this act, in 
proper books to be pro- 
vided for that purpoſe. 


An account of all the 
monies received and 
paid by virtue of this 
act ſhall be entered in 
one of theſe books, And 
the accounts ſhall be 
balanced once in every 
year, and laid before 
the juſtices of the peace 
at the petty ſeſſions, to 
be examined by them ; 
and ſhall be-certified by 
the ſaid juſtices to be juſt 
and true, if found to be 
10. 


And a duplicate of eve- 
ry ſuch account ſhall be 
tranſmitted to the clerk 
of the peace for the 
county, before the next 


general quaiter ſeſſions 
of the peace, 
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curate, churchwardens, and overſeers of the poor of the ſaid pariſh or town. 
ſhip for the time being, ſhall cauſe ſuch copy to be made out upon parch- 


ment, and ſhall ſign the ſame, in atteſtation of its being a true copy from 


the ſaid copy in the pariſh book, and ſhall deliver ſuch atteſted copy to ſuch 
grantee, without requiring any new conſideration-tnoney for the ſame, or 
any fee or reward, except the neceſſary expence of making out ſuch new 
copy; for which they ſhall take the ſum of two ſhillings and fixpence, and 
| and the ſaid new copy, fo atteſted, ſhall be ſufficient evidence 
that ſuch grant had been made, and ſhall intitle the grantee to receive his 
annuity from the ſaid pariſh or townſhip, according to the yy 7 of ſuch 
atteſted copy, notwithſtanding the copy in the pariſh book ſhould after. 
wards happen to be loſt or deſtroyed. ; 


And be it further enacted by the authority aforeſaid, That, previous to 
the holding of any meeting in purſuance of this act, the overſeers of the poor 
for the pariſh or townſhip where ſuch meeting ſhall be held, ſhall cauſe pro- 
per books to be provided and kept in the public cheſt, belonging to ſuck 
pariſh or townſhip; in which books all orders, proceedings, and accounts, 
relating to the execution of this act, ſhall be fairly entered at length, by 
ſome perſon to be appointed by the reſpective churchwardens and overſcers 
of the poor; and the names of all the 3 who ſhall give a vote for, or 
againſt, the making of any order, or the coming to any reſolution relating 
to the execution of this act, ſhall be entered in one of the ſaid books, and 
the perſons agreeing to, or concurring in, ſuch order or reſolution ſhall ſign 
the ſame ; and an account of all monies received or payed in purſuance of 
this act ſhall alſo be entered in one of the ſaid books, expreſſing particularly 
the times of all ſuch receipts and pavments, the perſon to, or from, whom 
the ſame were paid or received, and for what purpoſes ; which accounts ſhall 
be balanced and cloſed once in every year, as near as conveniently may be 
to the time for holding the petty ſeſſions for appointing overſeers of the 
poor for ſuch reſpective pariſh or townſhip, and (being ſigned by the rector, 
vicar, or perpetual curate, and the churchwardens and overleers of the poor, 
for each ſuch pariſh or townſhip,) ſhall be laid before the juſtices of the 
peace at ſuch petty ſeſſions, who ſhall examine ſuch accounts with the 
vouchers thereto; and, if the ſame ſhall appear to ſuch jultices to be juſt and 
true accounts, they ſhall certify the ſame in writing upon ſuch accounts; 
and a duplicate of every ſuch account ſhall be tranſmitted by the reſpective 
overſcers of the poor to the cleik of the peace for the county, riding, or di- 
vition, wherein ſuch pariſh or townſhip is fituated, (whether the ſame be a 
town-corporate, having excluſive juriſdiction or not,) before the next gene- 
ral quarter ſeſſions of the peace; and each and every clerk of the peace 1s 
hereby required to cauſe every ſuch account to be filed amongſt the records 
of his office, | | 5 a+ hs. * 
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And be it further enaered, That no deed of grant, or any of the copies No ſtamp-duty ſhall be 
thereof herein be fore directed to be made, nor any power of attorney for ＋ = * — _ 
accepting and transferring ſtack, and for the receiving the dividends due of em. pies 
thereon, ſhall be charged or chargeable with any ſtamp-duty whatſoever, 
but ſhall be good, valid, and effectual, to all intents and purpoſes, without 


uy ſtamp being impreſſed thereon. | 


And be it further enacted, That if any grantee of any ſuch life - annuit T A Fs 
ſhall conſent that the ſame may be made unalienable, and thereupon. a clau * thereof ex- 
for that purpoſe, expreſſing his conſent that it ſhould be made ſo, ſhall be preſſed in the deeds of 
inſerted in the deed of grant delivered to him, and. in the copy thereof kept grant, be made analen 
in the parifh regiſter of the faid grants of life-annuities, and which he ſhall able. 
have acknowledged to be a true copy of his faid grant in the manner above 
directed, in ſuch caſe the ſaid annuity ſhall be payable to the ſaid grantee 
alone, or his certain attorney, during his life, without any power in him to 
alienate, or aſſign, it to any perſon, or in any manner, whatſoever; and every 
:ſignment of ſuch annuity that ſhall afterwards be made by the ſaid grantee 
to any other perſon, ſhall be totally void in law and equity, and of no effect 
or operation whatſoever. 


And be it further enacted, That if any grantee of any of the ſaid annui- Aud, A 4 
tes that ſhall not have conſented as above to make his ſaid annuity unalien- ſhall not be lie 
able, ſhall be deſirous of ſelling or diſpoſing of any ſuch annuity to any other before an offer has been 
perſon, he ſhall, in the firſt place, make an offer to ſell the ſame to the rector, made of them to the 
vicar, or perpetual curate, churchwardens and overſeers of the poor, and —4 8,4 you ng, 
«her inhabitants chargeable to the poors rates of the ſaid pariſh. or townſhip che values fer down in 
viere the ſame was bought, at the price which ſuch annuity ſhall be then the tables hereunto. an- 
vorth, according to the rates herein-after mentioned, or at any lower price z nexed. 
vhich offer ſhall be made at a veſtry or other publick meeting of the inhabi- * 
unts of the ſaid pariſh: or townſhip, notice of which meeting ſhall be given n 
m two different Sundays, in the ſame manner as herein-before directed, Nantes ſhall be a 
concerning meetings for granting the ſaid annuities; and, if, upon ſuch offer liberty during the ſpace 
being made, the major part of the rateable inhabitants ſo aſſembled, being of fix months to ſell. 
ao charged in the laſt poors rate as aforeſaid, in a ſum greater than what is 2 to any other gar 
alefſed in the ſame rate upon the reſt of the inhabitants there aſſembled, © | 
ſhall think proper to purchaſe the ſame, the rector, vicar, or perpetual cu- 
ate, and the churchwardens and overſcers of the poor of ſuch. pariſh or 
townſhip, or the churchwardens and overſcers of the poor only, in the ab- 
knce of ſuch rector, vicar, or perpetual curate as aforeſaid, ſhall be, and 
a hereby, authoriſed and. required to buy up the ſaid annuity, at the ſaid. 
price, or at any lower price as ſhall be agreed for, and to defray the ex- 
pence of ſuch purchaſe out of the fund created by the monies received ſrom. 
ue grantees of the ſaid life- annuities; and in caſe the major part of the: 
inhabitants. 
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inhabitants, To aſſembled as aforeſaid, ſhall not agree with the ſaid grantes 
for the purchaſe of the ſaid annuity, the grantee thereof ſhall, for the ſpace 
of ſix months from the time of ſuch refuſal or non- ment, be at liberty 
to ſell and aſſign his ſaid annuiry to any perſon whatſoever, by a deed duly 
ſealed and delivered in the preſence of two credible witneſſes, and ſigned 
by the ſaid witneſſes, in atteſtation of their having ſeen the ſame ſo ſigned 
and delivered: and after the expiration of the ſaid ſix months, the ſaid 
grantee ſhall not have power to ſell or aſſign Tuch annuity to any perſon 
whatſoever, unleſs he ſhall again make an offer thereof, in the manner before 
preſcribed, to the rector, vicar, or perpetual curate, and churchwardens and 
overſeers of the poor, and other rateable inhabitants of the ſaid pariſh or 
townſhip ; but in caſe of their refuſal or non-agreement to purchaſe the ſame, 
ſuch grantee ſhall again be at liberty, during the ſpace of fix months from 
{uch refuſal or non-agreement, to aſſign ſuch annuity to any perſon whatſo- 
ever: and ſo, in like manner, as often as he ſhall be defirous of ſelling the (aid 
| annuity, he ſhall acquire a right ſo to do, for the ſpace of fix months after 
making ſuch offer, and the refuſal of the ſame, or non-agreement, as afore. 
ſaid. And all aſſignments made of ſuch annuities by the grantees thereof, 
| otherwiſe than according to the rules herein preſcribed, ſhall be utterly void 
After any ſuch annuity and of no effect. But, when any of the ſaid annuities ſhall have been aſfigned 
wall have been ſold, be by the grantee thereof to any other perſon, the ſaid perſon, to whom it ſhall 
* — pony vitiout have been ſo aſſigned, ſhall be at liberty to aſſign it to whom he ſhall think 
making any previous fit, and in whatever time and manner he ſhall think fit, agreeable to the 
offer of it to the pariſh, uſual rules of law, without being obliged to make a previous offer of it ty 
| the pariſh officers and rateable inhabitants of the pariſh, or townſhip, in which 
it was granted, as is required of the grantee thereof; and every ſubſequent 
aſſignee thereof ſhall have the fame liberty. 


Tf any perſon ſlull make And be it further enacted, That, if any perſon ſhall at any time make, 
rae cmygr wry 1 rn” cauſe to be made, any alteration in any deed of grant of any ſuch annuity, 
Seed? of — or, Or any copy thereof which ſhall be made out as aforeſaid, ſo as to make the 
knowing any ſuch frau- annual ſum thereby granted appear to be greater than it really was, or the 
dulent alteration to have time of the commencement of ſuch annuity appear to be earlier than that 
you em rg which was appointed by the ſaid deed, or ſnall know that any ſuch alterit- 
Se. he ſhall thereby On has been made in ſuch deed or copy, and having made, or cauſed to be 
become guilty of felony made, ſuch alteration, or knowing the ſame to have been made therein, ſhall 
without beneht of cler- demand and receive of the pariſh officers of the pariſh or townſhip in which 
Ray Ay nnd man ſuch annuity was granted, any part of ſuch annuity, according to the put 
ceaſe. port of ſuch fraudulent alteration, every perſon ſo offending, and being cot. 
| victed thereof, ſhall be deemed and adjudged guilty of felony, and fhil 

ſuffer death as a felon, without benefit of clergy ; and, upon ſuch cu 


viction, ſuch annuity ſhall ceaſe and determine. 
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Aud be it further enacted} That if any perſun ſhall forge or fare, or If any perſn hal d i 
cauſe to be forged or framed, any deed of 5 ſuch pariſn annuity. or cauſe to be — 
as is above mentioned, with an intent to defraud the inhabitants of the pariſh ang 8 of grant, 
or-townſhip, in \which- ſuch deed ſhall purport ſuch anguity ro have been ſuch forged docs oben 
granted, and ſhall for that purpoſe counterfeit,” or cauſe to be counterfeited, from the officers of any 
the names of the pariſh officers which are herein 


every ſuch: deed-of grant, and, by means of ſuch forged deed; ſhall obtain 


ſhall thereby become 


from the ſaid/officers of the pariſh, or townſhip, in which-ſuch-forged decd Penker clergy 


ſhall purport the {aid annuity to have been granted, any ſum of money what- 
ſoever, as part of ſuch pretended annuity, every perſon ſo offending, and 
being convicted thereof, ſhall be deemed and adjudged guilty of felony, and 
ſhall ſuffer. death as a felon, without benefit of clergy. 


— tt. ii on ſha 
And be it further enacted, That if any perſon ſhall, by any means what 4 — inf my 2 


ſoever, get poſſeſſion of any real deed of grant of any ſuch annuity, of any { 1 
copy . — — or townſhip, wherein ſuch annuity is granted, ofgranrar (121, an ane 


25 is above mentioned, without having a right to the annuity thereby grant- ity, belonging to another 


ed, either as the grantee thereof, or the -lawful-afſignee thereof, by one or Perſon, and ſhall, by 
more aſſigament or.aſſignments-thereof, in — above tente. and 5 _ 
ſhall falſely pretend to be the perſon lawfully intitled to fuch annuity, and che, faid eee 
under ſuch pretence ſhall produce any ſuch deed of grant to the pariſh officers obtain payment of- any 
of the pariſh or townſhip-in which ſuch annuity was granted, and in conſe- of 2 4 p 
quence thereof ſhall demand and obtain, from the faid officers, any ſum ef cc Bar Hh 1 be- 
money whatſoever, as a part of ſuch annuity, every perſon ſo offending, and een 
ing convicted thereof, ſhall be deemed and adjudged to be guilty of 

elony. | Tt py 19 | 1 Wks rd | 14 5 1 


And be ic further enarted, That the ſeveral perſons intitled to the ſaid 40. Eranter of any ons 
annuities ſhall apply to che ſaid: officers, of the pariſhes, or townlhips, in hall need wo apply or 
which the ſame have been reſpectively granted, for the payment thereof, as payment of it for 


ſoon as they conveniently can, after the ſeveral quarterly feaſt days in which — bene 


they are made payable; and if any ſuch annuitant ſhall neglect to apply arrears due to him, er- 


eicher by himſelf or his. lawful attorney) for the payment of his annuity, to cept thoſe of the laſt four 


the ſaid officers of the pariſn or townſhip in which the ſame was granted, for quarters of a yer. 


more than the ſpace of one year and a quarter, ſo that five or more quarterly 1 
payments thereof ſhall be in arrear, he ſhall not be entitled to receive more E 
than the four laſt quarterly payments of ſuch annuity, and ſhall forfeit his 565 l 
right to all. the former payments ſo in arrear. I os 


| +4 15 : +4 "> | ; ; 2 5 

Provided alwsys, That nothing in this clauſe ſhall extend, or be conſtrued gr, provifee in Favor of 

to extend, to any grantee, who, from being beyond the ſeas, ar any una- or who ſhall have been 

voidable incapacity, ſhall have been diſabled from making his demand within under any unavoidable 

Kkkk 5 - | the incapacity of making 

| application for the pay» 

ment of their ſaid annu · 
ities in due time, 


uired to be ſubſcribed to parithany fu of money, 


— 
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the time ſo limited, and ſhall make ſuch demand within fix: months after his 
return from abroad, or the removal of ſuch incapacity. _ | 


The- money paid for the And be it farther enacted, That the money to be received by the rector, 
purchaſe of theſe pariſh= vicar, or perpetual curate, and. the churchwardens and overſeers of the poor 
annuities ſhall be the of eyery pariſh or townſhip, in which any ſuch annuities ſhall be granted, 


en 1 —_—— ſhall be the property of all the inhabitants of ſuch pariſh or rownſhip, charge- 


are chargeable to the able to the poors rates. And the reſpective rectors, vicars, or perpetual curates, 


poors rates ; and ſhall be churchwardens, and overſeers of the poor ſhall, and they are hereby required 


inveſted in tbe three per ' onvenien ] ma be aft r t r 4 2 
n as ſoon as c tly may be, after the receipt of any ſuch purchaſe money, 


their name. 


by authority of parliament, and payable at the bank of England, after the 
rate of three per centum per annum: which money ſo laid out, ſhall ſtand in 
the books of the governor and company of the ſaid bank, in the name of the 
rector, vicar, or perpetual curate, churchwardens, overſeers of the poor, and 


And the ſaid inhabitants inhabitants of ſuch pariſh or townſhip, chargeable to the poors rates of the 


thall be a body politick ſame; who ſhall be, and are hereby declared to be, a body politick and cor · 


and corporate for the ſe- porate, having perpetual ſucceſſion for the ſeveral purpoſes of this act, and 


ſes of th | 
N dad ſhall Hark a ſhall be known by the name of The- Refer; Vicar, of perpetual Curate, 


corporate name and a Churchwardens, Overſeers of the Poor, and Inhabitants of ſuch Pariſh or 
common ical, Townſkip, chargeable to the Poors Rates of the ſame, and ſhall have and uſe 
| a common ſeal, on which ſeal ſhall be engraven the name of fuch pariſh or 
townſhip, and the county, city, or town in which the ſame is ſituated, and 

ſuch ſeal ſhalt be carefully kept in the cheſt of ſuch pariſh-or townſhip. And 

oy e er the rector, vicar, or perpetual curate of ſuch pariſh or rownſhip, and the 
2 — "1nd the churchwardens and overſeers of the TY thereof, or a majority of them, ſhall 
churchwardens and o- be, and are hereby conſtituted. and declared to be, the acting members of 
verſeers of the poor, or ſuch body corporate, and ſhall have power to purchaſe the faid bank annui- 
N ties, in the name of the whole body, and to receive the dividends of intereſt 
every ſuch dures corpo- that ſhall become due thereupon, and to ſell and transfer the ſaid annuities 
rate. wWwWhenſocver they ſhall. think fit. 110 1% Nee | 


it 


The ſaid corporations And, for-the more eaſy tranſacting the buſineſs relating to the ſaid bank 
may appoint 2gents, d annuities, be it further enacted, That the rector, vicar, or perpetual curate, 
attornies, to tranſact \ | x 
their bufines at the and the churchwardens and overſeers of the poor of every ſuch pariſh or 
Bauk of England, townſhip, or the majority of them, ſhall, and they are hereby impowered, 
with the concurrence of à majority of the rateable inhabitants aſſembled at a 
pariſh meeting, (ſuch majority in number being alſp charged in the laſt rate 
made for the relief of the poor of the ſaid pariſh or townſhip, in a ſum 


| | greater than that which was aſſeſſed in the ſame rate upon the reſt of the 


inhabitants aſſembled: at the ſaid meeting,) upon notice given as aforeſaid, to 


_ conſtitute and appoint any perſon or perſons that they ſhall think proper, C 


to lay out the ſame in the purchaſe of fome of the public annuities, eſtabliſhed. 


he their agent or attorney, agents or attornies, to packed ſell, or transfer, 
in their ſtead and place, and in the behalf of the ſaid body politick and cor- 
porate, the ſaid bank annuities, or to receive the dividends of intereſt due 
thereupon 3 which appointment ſhall be by a letter, or power, of attorney for 
that purpoſe, in writing, ſealed and delivered by a majority of them, the 
ſaid rector, vicar, or perpetual (curate; churchwardens and overſcers of the 
poor in manner herein-atter directed, and likewiſe ſigned by them in pre- 
ſence of two credible witneſſes, who ſhall likewiſe ſign their names thereto, 
in atteſtation of their having ſeen the ſaid power ſo ſigned, ſealed,” and deli. 10 
vered; and ſhall continue in force until it, ſhall be expreſsly revoked by ano- 1 
ther inſtrument in writing, made and executed in the fame manner, by ſuch 1999. 
rector, vicar, or perpetual curate, churchwardens and overſeers of the poor, 
or the major part of them, as aforeſaid, and atteſted by the ſame number ot 
ſubſcribing witneſſes, as the ſaid letter, or power, of attorney is hereby directed 
to be atteſted by. And every ſuch letter, or power, of attorney ſhall (during the 
time it ſhall continue in force) be ſufficient to impower the perſon to whom 
it was given, (if it ſhall purport ſo to impower him) to purchaſe and accept 
any ſtock in the ſaid bank-annuities, for, and in behalf of, the {aid body | 
politick and corporate; and likewiſe to receive, in the fame behalf, all the 
dividends of intereſt that ſhall become due on the ſtock of ſuch body; and 
likewiſe to ſell and transfer all, or any part of, the ſtock which ſhall belong to 
ſuch body corporate, either at the time of executing ſuch letter of attorney, 
or at any time after, while ſuch letter of attorney ſhall continue in force. 
SEV SEES EL $922 $4! | VOY n 

And be it further enacted, That all the money which ſhall be paid for the The aforeſaid money fo 
purchaſe of any of the ſaid life-annuities, and which is herein before directed inveſted in the three: per 
t0 be inveſted in the thret per centum bank annuities, ſhall be kept and'uſed ag nal Roy weemng ne ge 
a fund, for the payment of the ſaid life-annuities, as they ſhall become due, 


| as a fund tor the pay» 
and ſhall not be applied to any other uſe, or purpoſe, whatſoever; and the ment of the ſaid pariſh 


reſpective rectors, vicars, or perpetual curates, and churchwardens and over- life-annuities, and ſhall 


ſcers of the poor of every pariſh or 'townſhip, in which ſuch Jife-annuities * to = other 


ſhall be granted, / ſhall, and they ate hereby required, either by themſelves ever, ” 
or their lawful attorney, impowered in the manner before-mentioned, to re-. 4 
ceive the dividends of intereſt that ſhall become due upon the ſaid fund or aun 


ſock of the ſaid: bodies politick and corporate reſpectively, in the ſaid bank 

annuities, as often and as ſoon as they ſhall become due and payable, and to 

inveſt the money, ariſing by ſuch dividends, immediately in the purchaſe of 

new ſtock in the ſaid bank-annuities, ſo as thereby to encreaſe ſuch pariſh 

fund continually, and enable it to furniſh the payments of the ſeveral life- 

annuities charged thereupon, and to pay out of the ſaid dividends ſuch annu- 

ties as ſhall be then due to the perſons entitled to receive the ſame, by equal 

quarterly payments in every "ou 471 four feaſt- days before - mentioned, 
| 2 or 
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or within ſeven days after each of the ſaid feaſt days reſpectively.; and in 
caſe ſuch dividends ſhall not be ſufficient for that purpoſe, to pay the ſama 
out of the fund ſo veſted in banł · annuities; and for that purpoſe to (ell and 
transfer, from time to time, whenever it ſhall be neceſſary, ſo much of the 
ſaid fund or ſtock of the ſaid pariſhes. or townſhips reſpectively, in the ſaid, 
bank annuities, as ſhall be ſufficient to enable them to make the ſaid pay. 
ments.. . 5 ene 


| Excepting only the ne- Provided always, and be it hereby further enacted, That it ſhall and may 
| ceſſary charges of ma- he Jawful for the ſaid rector, vicar, or perpetual curate, and churchwardens 
| 1 defeated and overſeers of the poor in every ſuch pariſh or townſhip, to defray the.ne- 
| out of it, ceſſary charges and expences of inveſting the money received. from the pur. 
| | chaſers of the ſaid life-annuities in the ſaid bank-annuities, and of receiving 
| the dividends. thereof, and inveſting them in the purchaſe of freſh ſtock in 
i ; the ſame, and of ſelling and transferring the fame, and of preparing the ſaid 
4 letters of attorney. for the tranſaction of this buſineſs, and of procuring the 
1 aforeſaid books for entering and regiſtering copies of the grants of the ſaid 
i annuities, or any other books neceſſary for carrying this act into execution, 
| and of every other thing neceſſary to be done by. any other perſon than them- 
ſelves in the execution of this act, out of the monies received by them from 
time to time from the purchaſers of ſuch life-annuities, or out of the divi- 
dends payable out of the ſaid ſtock. or fund, they keeping an exact account 
of the particulars of the ſaid charges and expences; any thing to the con 
hereof above-mentioned in any-wiſe notwithſtanding. 


oe jean rey given by charitable perſons, or otherwiſe, for the purpoſe af enlarging the 


eſtabliſhed by this act ſaid original fund of any pariſh or townſhip, and enabling it, with more cet 
ſhall be employed in tainty to furniſh the ſeveral payments of the life-annuities charged thereupon, 
_ Ne har without any more particular directions from the donor or donors, as tothe 
22 ſame manner as Manner of applying the ſame, the rector, vicar, or perpetual curate, church. 
the money paid for the Wardens, and. overſeers of the poor af ſuch pariſh or. townſhip, ſhall, and 
purchaſe of the ſaid life- they are hereby authoriſed and required to, inveſt the money ariſing by. ſuch 
. — gifts, or otherwiſe, in the ſaid bank-annuities, in the ſame manner as the 
money contributed by the purchaſers of the ſaid life-annuities is herein- before 
directed to be inveſted, and to.employ. and uſe ſuch money, as. an additional 
fund. for the payment. of the ſaid life-annuities, in the ſame manner as they 
are herein · before authoriſed and required to employ the aforeſaid original 
fund, contributed by the purchaſers of the ſaid life-annuities, 


| Sams of money. given An be it further enactev; That if any ſum or fums of money ſhall be 


* 


If wed ade, 2 And, for ſecuring the payment of the ſaid life- annuities, be it further en- 
Intuümcent for the | 24 2 — . . » 1 

| Peywent of the life.an. Acteh, That if it ſhall at any time happen in any pariſh or tawaſhip; uren 
{} Auities that ſhall, have * _ 
4 bren granted by virtue 
1 of this act, the deficien«. 
I gies ſhall be made good. 
\ out of the poors rate. 
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boch life-annuities ſhall have been granted, that the aforeſaid original fund 
together with the ſaid additional fund, ſhall not be - ſufficient to furniſh the 


(ers of the poor ſhall, and they are hereby required to, make the ſaid pay» 
ments out of any other money in their hands, raiſed for the relief of the 
poor of ſuch pariſh or. townſhip ;, and if ſuch. money in their hands be not 
ficient for that purpoſe, they ſhall, and are hereby required to, make 
ſuch an addition to the rates, which they are impowered to make, by a ſta- 


n Ad, for the Relief of the Poor, as ſhall be ſufficient to ſupply the defi- 
ciencies of the ſaid funds, and to enable them to compleat the ſaid quarterly 
payments of the ſaid life-annuities, and to defray the neceſſary charges and 
expences of executing, this act; which ſaid additional rate ſhall be made, 
evied, and recovered, under the ſame regulations and reſtrictions, and by 
the ame ways and means, as the rates made for the relief of the poor are, 
by the ſaid laſt - mentioned ſtatute, or any ſubſequent act or acts of par- 
lament, directed to be made, levied, and recovered. | 


And be it further enacted by the authority aforeſaid; That, if any of the 
apital ſtock of any pariſh or townſhip, in the ſaid bank annuities, ſhall re- 
main, after all the annuities ſhall become extinct, the intereſt of ſuch ſtock 
hall be applied in aid of the rate to be raiſed and levied for the relief of the 
poor of the ſaid pariſh or townſhip, from time to time, as ſuch intereſt ſhall 
tecome due z aad it ſhall and may be lawful for the rector, vicar, or perpe- 
wal curate, churchwardens, and overſeers of the poor of ſuch, pariſh or 
wwnſhip, with the advice and conſent of the inhabitants of ſuch pariſh. or 
ownſhip, rateable towards the relief of the poor, or the major part of them, 


of the ſaid meeting being given in manner herein-before direed,) to ell 
ind diſpoſe of ſuch capital ſtock, and to apply the money ariſing by ſuch 


ria building or furniſhing new alms- houſes, or in any, other manner for 
lie benefit of the poor of ſuch pariſh. or townſhip, as the rector, vicar, or 


o aſſembled, ſhall order and direct. 


- 


Kor, vicar, or perpetual curate,” concerned in the execution of this act, 
0 ſhall remove from any ſuch pariſh, and every churchwarden, or overſeer 
i tlie poor, at the time of going out of his office, and the executors or ad- 
miniſtrators 


' 


dad their executors or adminiſtrators ſhall do the. ſame after their deaths, * 


ariſing from the contributions of the purchaſers of the ſaid life-annuiries, . 


quarterly payments of the ſaid life · annuities, the churchwardens and over- 


ute made in the forty-third year of the reign of Queen Elizabeth, intituled, 


embled in veſtry, or other publick meeting for that purpoſe, (due notice 
I 


lle, eicher in repairing, , amending, or new-building any alms-houſes, in 
ach pariſh or townſbip,. or furniſhing them in a. more. convenient manner, 


And be. it further enacted by the authority aforeſaid, That every. ſuch 


And, on the other band, 


if after the extinction of 
all thelife-annuities that 
have been granted in any 
pariſh, there ſhall. re- 
main any part of the 


ſaid pariſk-fund in the 


ſaid three per cent, 


bank-annuities, ſuch 


:rpetual curate, churchwardens, and overſeers of the poor, and inhabitants 


The acting members o 


theſe corporations who 
ſhall have any ofthe mo- 
ney. belonging to the 
funds in their hands at 


the time of their removal 
| from the pariſh or the- 
| | expiration of their offi- - 
mit, ſhall pay over the ſame to their ſucceſſors within one month after ſuch removal or expiration of. their. offices... 
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miniſtrators of every ſuch rector, vicar, or perpetual curate, churchwarden, 
or overſeer of the poor, who ſhall happen to die, during the time' he ſhall 
be concerned in the execution of this act, ſhall deliver in a true and perte& 
account of, and ſhall pay, or cauſe to be paid, all monies remaining in his 
vr their hands, for the purpoſes of this act, to the rector, vicar, or perpetual 
curate, churchwardens, of overſeers of the poor, for ſuch pariſh or town. 
| : ſhip, within one month after any ſuch removal, going oat of office, or 
* 1 death; and in caſe of neglect or refuſal fo to do, it thall and may be lawful 
two juſtices of the peace for any two Juſtices of the peace for the county or place where the offender 
for the 2 in which ſhall reſide, to make inquiry concerning the ſame, in a ſummary way, either 
the offender ſhall reſide, by confeſſion of the party, or by the teſtimony of any eredible witneſs or 
— A. witneſſes upon oath, (which oath ſuch juſtices are hereby impowered to ad- 
way, and compel him miniſter ;) and to cauſe the money remaining in the hands of ſuch rector, 
to do juſtice. vicar, or perpetual curate, church warden, overſeer of the poor, executor, 
or adminiſtrator reſpectively, to be recovered by diſtreſs and ſale of his 
goods and chattels, rendering the overplus to the owner of ſuch” goods and 
chattels, after deducting the charges attending ſuch diſtreſs and ſale; and 
ſuch juſtices are hereby impowered to cauſe the books and accounts before 
mentioned to be brought, and ſuch witneſſes to be ſummoned to appear be- 
fore them as they ſhall think neceſſary for their information: and if any per 
ſon ſhall refuſe to appear, or to give evidence, or to produce ſuch books and 
accounts, as aforeſaid, to ſuch jultices, it ſhall and may be lawful for ſuc 
Juſtices to impoſe any fine or fines upon ſuch perſon and perſbns fo offending 
as they ſhall think fit, (fo as no ſuch fine ſhall exceed the ſum of ten pound 
upon any one perſon for one offence,) and to levy fuch fines by diſtreſs and 
fale of the offenders goods and chattels ; and, if no ſuch diſtreſs can be found 
it ſhall and may be lawful for ſuch juſtices to commit the offender to the 
common gaol of the county or place, for any time not exceeding ſix-month 
unleſs ſuch fine ſhall be ſooner paid. at Mi Sheds 


rn N Nn 


And, in caſe the church- And be it further enacted by the authority aforeſaid, That, if any ſuc 
wardens and cer — annuity ſhall be behind and unpaid for the ſpace of ſeven days after the ſam 
no got, — ſhall become due, and have been demanded, it ſhall and may be Tawful fe 
annuity for the ſpace of any one juſtice of the peace, for the county or place where the pariſh or to 
ſeven days after it ſhall ſhip from which' ſuch annuity ſhall be ſo due and unpaid fhall be fituate, u 
have become due and make enquiry concerning the ſame, in a ſummary way, either by confeſſio 


_ —_ Wer of the party, or by the teſtimony of any 'credible witneſs or witneſſes upc 


of the county in which oath, (which oath ſuch juſtice is hereby impowered to adminiſter,) and 
the pariſh is fituatcd, cauſe the money fo due to be levied by warrant under his hand and feal, b 
my > the diſtreſs and ſale of the goods and chatrels of any one of the churchwarcen 
— 1 DE or overſeers of the poor of ſuch pariſh, rendering the overplus to the own 


to do juſtice, of ſuch goods and chattels, after deducting the charges attending ſuch d 
| treſs and fale. , F 
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ips have been united into ſeveral corporations, and the management, ons mall extend to ſuch 
e and regulation of the poor of ſuch pariſhes and townſhips is | aq ren 2 e 
thereby veſted in the governors, guardians, and acting members of ſuch gether, by acts of parli- 
corporations reſpectively ; be it enacted by the authority aforeſaid, That in ament, into _ cor 
al places where ſuch corporations exiſt, and where the plan and method here. Porations for the pur- 
;-before preſcribed for granting annuities to induſtrious and frugal perſons, managing their poor.. 
hall have been approved-by the majority of a general court, to be called and 
teld for that purpoſe, the power of granting life · annuities in purſuance of 
his act to perſons appearing, to be legally ſettled in any pariſh or townſhip, 
þ incorporated as aforeſaid, ſhall be veſted in the governors, -guardians, and 
Hing members. of the corporation, to which ſuch pariſh or rownſhip does 
reſpectively belong, and not in the rector, vicar, or perpetual curate, church- 
yirdens, and overſeers of the poor, and rateable inhabitants, of ſuch pariſh 


corporation, aſſembled in a general court, or the major part of them ſo into execution by the 


prices expreſſed in the ſet of tables hereunto annexed, No. a, for the ſale of my 1 of 
1) annuity or annuities for life, to any perſon or perſons, appearing to | 
them to have a lawful ſettlement in any pariſh or townſhip, within the limits 
the juriſdiction of the ſaid corporation, -the,purchaſe-money. not being 
Es, nor the annuity or annuities greater, than the ſums before limited, nor 
the commencement. of any ſuch annuity at any other; age than as before 
lmited for other pariſhes and townſhips.z and upon ſuch agreement made, 
tte ſaid governors, guardians, and acting members, are hereby impowered 
nd required to receive the purchaſe- money for, and to do every act for 
ganting and ſecuring ſuch lite-annuity or annuities by deeds, to be executed 
them in the ſame form and manner as other deeds are executed by them, 
for veſting the purchaſe-money received by them in the purchaſe of three 
jr cent. bank annuities, in the name of the ſaid corporation, for receiving 
be dividends, and transferring the ſaid ſtock, ſo purchaſed by them, for 
hing, or cauſing to be paid, the life- annuities ſd granted by them, and for 
r. purchaſing the ſame in the manner before directed, which the ſeveral- 
Kctors, vicars, or perpetual curates, church wardens,” and overſeers of the 
poor of other pariſhes and townſhips, are by this act impowered or required; 
do; for all and every the purpoſes before mentioned, and in the ſame- 
m and manner, as near as the inſtitution. of ſuch corporation, and the 
kreral regulations touehing its manner of acting and proceeding, will ad- 3 
tit, And in caſe at any time the fund or funds for ſecuring ſuch life · annu · bob n e 
wes ſhall prove deficient, the governors, guardians, and acting members 
f every ſuch corporation, are hereby reſpectively impowered and required. e 
o pay the ſame out of any money in their hands, applicable to the ma inte 
| ee Nance 7. nf ond | 


and whereas, by ſundry acts of parliament, ſeveral pariſhes and Wb The foregoing regulati- 


poſes of maintaining and. 


cr townſhip 3, and the governors, guardians, and acting members of ſuch And they ſhall be carried 


ifembled, are hereby impowered to agree, according to the reſpective governors, guardians, 
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nance of the poor of the pariſh or townſhip in which ſuch annuitant appeared 
to have been lawfully ſettled at the time of granting ſuch annuity, or to 
make, or cauſe to be made, a ſufficient rate upon ſuch inhabitants within 
the limits of the juriſdiction of the ſaid corporation, as would have been 
liable to contribute to the relief of che poor of ſuch pariſh; or townſhip, 
and the ſaid governors. guardians, and acting members of the ſaid corpo- 
rations, are e further impowered and required to compel the ſeveral 
perſons concerned in the receipt and payment of money, upon account of 
ſuch life-annuities, to produce and paſs their accounts of all monies received 
and paid by them, in ſuch manner, and by ſuch means, as the ſeveral ac- 
countants are compellable to account for-other monies recerved and paid by 
them, by the ſaid ſeveral acts of -parliament ; and no conſent of the rate. 
able inhabitants of the ſaid ſeveral pariſhes and townſhips ſhall be requiſite 
to make valid, or confirm any of the ſaid proceedings of the governors, 
guardians, and acting members of ſuch corportions. * 


. IF? - 
And the aforeſaid penal And be it further enacted by the authority aforeſaid, That every clauſe, 
clauſes againſt perſons proviſion, and lation herein contained, as well with reſpect to perſons 
; Khan agent] who ſhall alter, forge, frame, in manner before mentioned, or, not being 
ed by fingle pariſhes ſhall the owner thereof, ſhall get poſſeſſion of, and demand and obtain money 

extend to perſons guilty for, any grant, or copy of any grant, of any annuity, to be granted by vi- 
of the like frauds with tue of this act, by rectors, vicars, or perpetual curates, churchwardens, þ 
33 © co and overſeers of the poor, as with reſpect to every other matter or thing 
— — of directed to be done by them in the execution -hereof, ſhall, in every caſe 

everal pariſhes united where, and as far as it can be made applicable, extend, and take place, 
togecher. 5 alſo with reſpect to ſuch grants, or copies of grants, of annuities, which, 
in purſuance hereof, ſhall be granted by the ſaid corporations. | 


And be it further enacted by the authority aforeſaid, That in all pariſhes 
and townſhips, which have not been united into ſeveral corporations, for 
the management, maintenance, and regulation of their poor, the following 
form ſhall be obſerved in all powers of attorney to be executed by the rector, 
vicar, or perpetual curate, churchwardens,, and overſeers of the poor aff 
fuch pariſhes or townſhips, for the acceptance of ſtock, and the receipt d 
dividends due thereupon ; that is to ſay, | 


| We Pariſh of in the County of 4 
"i * of = 8 NOW all men by theſe preſents, That we, the rector, (vicar, ed 
| | 2 — * fngle = IN Perpetual curate, as the caſe may happen,) churchwardens and origi... , 
0 riſhes for the acceptance ſeers of the poor, and rateable inhabitants of the pariſh of ; 
| of flock in the three per © in the county of in veſtry aſſembled, by vin 
cent. bank-annuities and ou is ' + 
4 the receipt of dividends 


— 


— 
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« of an act of parliament of the thirteenth year of the teign of his Majeſty 
„King George the Third, (intituled, An A# for the better Support of 
« Poor Perſons in cefttin Circumſtances, by enabling Pariſhes to grant them 
e Anmeities for | Life upon Purchaſe, and under certain Refiriffions,S d 

« conſtitute, and appoint, -A. B. of the pariſh of © 
„in the county . © | Gentleman, 'our true and 
« Jawful attotney, for us, in our names, and on our behalf, to accept all 
« transfers that are, or may, at any time or times, be made unto us, the 
« ſaid rector, (vicar, or perpetual curate, as the' caſe may happen,) church- 
« wardens, overſeers of the poor, and rateable inhabitants of the 'pariſh 
« of TI in the county ß * fs and 
« our ſucceſſors, of any intereſt or ſhares in the capital, or joint, ſtock of 
three per ent. reduced, (or conſolidated,) bank annuities, (as the caſe may 
« happen); and alſo, on our behalf, to receive,and give receipts for, all divi- 
« dends and intereſt that ſhall grow due and payable, on our intereſt or 
« ſhare in the above-ſaid capital, or joint- ſtock, or on any part thereof, for 
the time being, and to do all lawful acts requifite for effecting the pre- 
« miſes, hereby ratifying and confirming all that our ſaid attorney ſhall do 
therein by virtue hereof,” In witneſs whereof, we, the acting members 
« of the ſaid body corporate, have hereunto ſer our hands, and affixed 
our common ſeal, the | ung 8 
* ia the year of our Lord | | 


_—_— OE 


m 
- 


. S. —T 


caſe | 
lace, | f | : 4 
dich Signed, ſealed, and deliver-Y D. E. Rector of the 
| ed in the preſence of ( Pariſhof in 
N. O. of Gentleman, ( the County of 
L4G... Yeoman. \. 1! 


; T. N.) Overſeers of the 
SE Pariſh, 


ed in all powers of attorney, for the transfer of all ſuch ſtock as ſhall 
ave been purchaſed by them; that is to ſay, 


ttt N KNOW 


0 make, | 
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1 or the powers NO W all men by theſe preſents, That we, the rector, Vicay, 
1 ſhall NN or perpetual curate, as the caſe may happen, carl over- 
be granted by fingle pa- « ſeers of the poor, and rateable inhabitants. of the pariſh off 
— ae 4 7 4 — in. the county of, in veſtry aſſempled, 8 of an 
2 yp cent. banke.** a&t of parliament, of the - thirteenth year of the reign of his Majeſty 
annuities, « King George the Third, (intituled, An Ad for. the. better Support of Poor 

% Perſons in certain Circumſtances, by enabling Pariſhes to grant them Aunui- 

« ties for Life, upon Purchaſe, and under certain Reſiri@ions,) do make, 

. ««. conſtitute, and appoint A. B. of the pariſh of : | in the 

«. county.of | Gentleman, our true. and lawful. attorney, 

« for us, in our names, and on our behalf, to ſell, aſſign, and transfer 

5 | | or. any part thereof, being part of ſen all] the intereſt 

« or ſhare in the capital, or joint ſtock, of three per cent, reduced (gr coy. 

< ſelidated) bank-annuities, (as the caſe may happen) ſtanding in the names 

„of us the rector, (vicar, or. perpetual curate, as the caſe may bapyen,) 

& churchwardens, overſeers of the poor, and rateable inhabitants of the 

« ſaid pariſh of in the county of and to 

<. receive. the. conſideration· money, and to give diſcharges and receipts for 

© the ſame, and to do all lawful acts requiſite for effecting the premiſes, 

hereby ratifying and confirming all that our ſaid attorney ſhall do herein 

„% by virtue hereof, In witneſs whereof, we, the acting members of the 

e ſaid bady corporate, have hereunto ſet our hands, and affixed our com- 

il „ mon fra, he. day of in the year o 
1 * our Lord Ts 


Signed, ſealed, and deliver-Y D. E. Rector of the. 


cd in the preſence of ( Pariſn of in 
N. O. of, Gentleman, ( the County of 
A. S. of ? Veoman. f 


.A. the ſaid Pariſh, 

T. N.) Overſeers of the 
E. A. 5 Poor of the ſaid 
F. M. Pariſn. | 
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or — 4 Ts the ſeu in,f bles, ſhews, that, the 
Pay nt CY 1 1 1 05 10 . 
apy roar eee e Lb AF ot 
aains1t9/24 years of age, or:{more exactly), at the cod. 28 years and a 
quarter from the day on which the payment is made, n like Ke n 14 
5 table ſhews, that the preſent payment due from a oS the 

ſing the firſt quarterly — 


for the ſame annuity, is one pound, ſu 
— of the annuity to be made at the end o forty-five years, anda quarter, 


er not till he attaing to 69-years, of age; and fx ſoillings, if A chuſes to wait 
for the firſt quarterly payment 55 years and a quarter, or till he attains to 
0 years of age. 


* 


| * 
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A life-annuity therefore © 2. 0 | commences at "whele cient pe eriods, 


muſt be worth .double theſe ſums mo 05 uity of £19- muſt 13 
Wrth ten times theſe ſums. : 


A 


Univerſally/ 


— — ee eee egy > 
_ — 893 * 
2 


63⁰ e be n N 13: 
Univerſally therefore. In order to find from the foloving tables the 

preſent money that ought to be given for any annuity, payable. q 

to purchaſers of given ages, after attaining any other given ages Murph 

the value in the table for the given age, by the number of pounds in the pro. 

poſed annuity, and the product will be the anſwer. . 


I W R . 
Example. From cable 7th, in the ſechnd ref tables ( , for 
the country,) it will appear by inſpection, that the value to a purchaſer 
aged 21, of an annuity of £1. for life, payable quarterly, to commence at 
50 years of age, is 43. 15. 2d. If therefore the annuity is £5. its value 
will be this ſum multiplyed by 5, or C1. . rod. If the annuity is 
20. its value will be the ſame multiplyed by 20, or £61. 3s. 44. 


Second Example. Suppoſe a perſon whoſe age ig 25, to Apply for an 
annuity able quinterly) of L10. for'His life, after attaining his 55th 
year. From table 11, in the ſecond ſet of tables, it appears, that, if the an- 
nuity had been one pound, its preſent value would have been £2, gs. therefore 


the annuity being , £10. its 0 is . * multipliod by 10, or 
— £ . 


£24. 165,” OMIVISY 19: 99001 chi. vo K ot 4 50 
2 ntl 7% O V = N I _—_— ; | 
The value of the ame annvity, > lain to table Ir, in the fit { 
ſet of tables, calculated for London, is £1. 145. 3d. multiplied by 19, c 
or £17. 25. 6d, | 
ene 34. 0] W4d0 368 tdoMmthq elend of; Svis vides Je AH 
” Again, Suppoſe aiperon er a" given bge40/gefire to be informed * what t 
annuity, as a proviſion for 61d age: he can purehafs with a given ſum of money, WI |: 
of which he is ia poſſeſſion. In ordet᷑ to diſtover the anſwer; look over the 
table for the given age, and find there the given ſumꝭ or, if it be not 
found exactly, find the ſum neareſt to it; and the correſpondent age vill CC 
ſhew, that Vith che given ſum he muy puretiaſe an "annuity of ont ne 
far life, to commence at chat age. In lille manner, the ages cc h lat 
ing to Half, à third, 'a fourth," &. of the ſum-willſhew, chat ir will pur- W ©! 
. cbaſe for kim an annuity of C2. £3: £41 &c. to commence at thaſe ages en 
reſpectire ß. (7.4 « HARITL CH HW30 TE] il: doidw a0 75 563 noi 15715! qu. 
Ht OCT IO NO1% ; nn „ IASITIVG'; 3 2915 2111 let: „ral Sid 97 app 
_ ' Evample.”| A poor perſon aged 22, has n induſtry che te 
the ſum of Jg. and with this in his hands, he applies for ſuch an anno this 
ity, to commence in ſome future year of his life, as it can purchaſe for BY Mac 
ee . 20950530 qr righp Thtti 2011 7 his 
| 92k 10 7:27 "WM 291 


By looking over the table for che age of 22, or table 8 in the ſecond ii aut 
fet of tables, it will appear,” that C4. 197. 11d. or, very nearly the it 
ſunt be offers, will purchaſe for him an atitiviry ef one pound for his life, fi de 

: „Zen SEDET een 03-1 {9 | 


% 
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to commence at the age of 44 years; and it appears alſo from the ſame table, 
that £2. 10. 3d. (or about half his money,) will purchaſe the ſame 
annuity,. to commence when he is 33 and that-L1..45. 2d. (or about a 
quarter of. his money,) will purchaſe the ſame annuity, to commence when 
he is 61 z and that 19s, 7d. (or about. a fifth E money,) will 

urchaſe the ſame annuity, to commence when. he is 63. If, therefore, 

be thinks an annuity of one pound for his life, to commence at 44, too 
little, he may be offered for G5. Os. 6d. C4. 16s. 8d. £4. 175: 114. 
(that is for ſums nearly equal to Cg.) an annuity. of £2. for life, to com- 
mence at 53, or of (A. for life, to commence at 61, or of (C5. for life, 
to commence at 63, From table 8, in the firſt ſet of tables, it will in 
the ſame way appear, that in London (5. would intitle ſuch a perſon . to 
a life-annuity of either Ca. to commence at 49, or of £4, to commence 
at 57, or of {5. to commence at 59, or. four years earlier than by. the 
ſecond ſet of tables, which are calculated for the country. 


Obſervation I. The paymerits of. perſons who happen to die before 
the age agreed on for the commencement, of their annuities, are in theſe- 


tables ſuppoſed. to be an advantage ſhared amongſt ſurvivors, without which 


the money adyanced would be inſufficient to bear the expence of. the 


annuities, | 


Theſe tables alſo ſuppoſe, ,. that anpuitants will. be. intitled to no- 
thing for any part of. Lan quarter of the year in which they ſhall 
happen 8, Mt e e 155 


Obſervation 24. It ſhould be remembered; that the firſt' of the three 


* 
. 
* 


> i , . . 


columns in theſe tables is intended to be an explanation of the column 


s *@ #4 


next to it, and to expreſs with more preciſion the time at which the calc 


lations ſuppoſe. the annuity to commence. — Thus, if, it were only 


expreſſed in table 1ſt, that a, perſon, whoſe age is exactly 14, would be 
entitled, for a H ber ayment, of Z2. 7. 114. to an annuity, payable 
quarterly, of ,. for life, to commence. at the age of. 30, it would only 
apper that the annuity was to commence ſome time or other after he had 
attained tothat 


made. at the end of 35 years and a quarter after purchaſing, or exactly upon 
his attaining the age 4 a. In like manner; fu g his age 18, 15 and- 
a quarter, Or 15 and a Pall, the ſame column, , 
nuity was to commence at the end of 35 years and 4,. would ſhew, that the: 
firſt payment was to be made when he. came to be a quarter of a year,, 
half a year, or three quarters of a year, turned of 50. 


. Obſervation: 


or entered his 51ſt year. But the firſt · column removes 
this uncertainty, by ſpecifying, that the firſt quarterly payment is to be 


ſpecifying that the an- 
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Obſervalion gd. When there is any uncertainty with teſpect to the 
preciſe age of à purchaſer, a younger age ſhould always be taken, rather 
than an older, in order to guard againft the joſſes to pariſhes, that would 
ariſe from intitling perſons to higher annuities than are adequate to their 
payments. Much, however, will not depend on ' determining dhe age 


of any purchaſer to greater exactneſs than half 4 peur or a year. 

| | Obſervation 4th, A conſiderable difference will be Found at all ages 
| under 45 or 50 years between the values in the following tables for London, 
and for the country. The reaſon is, that the inhabitants of London, and of 

reat towns in general, are much more ſhort-lived than the inhabitants of 
ſmall towns, and country pariſhes and villages. This appears from unde. 
niable obſervations, and has created the neceſſity of calculating diſtinct 
tables for London and the country, _ fr 48 


98921 7 1.7 693 


It may be proper to add, for the ſatisfaction of thoſe who, may. with to 
examine the following tables, that they have been calculated in the method 
explained and demonſtrated, by Mr. Maſeres, iu a pamphlet intitled, A Pre. 
poſal for eftabliſhing Life- Annuities in Pariſhes, for the ne of the induftr;. 
ous Poor, or by a rule in Dr. Price's Treatife on Annulties, Queſt, 6th, 
page 17th. In calculating the ſecond ſet of tables, the probabiliti'y 
of life at Northampton, as given in Table 4th, page 323, of the aid 
Treatiſe of Dr. Price, have been combined with the values of lives in 
Table 6th, page 325. And in calculating the firſt ſet of tables, the pro. 
babilities and values of lives have been taken from Mr. Simpſon's tables 
given in pages 332, and 334, of the ſame Treatiſe, or in page 254, and 
260, of Mr. Simpſon's - Select Exerciſes, with no other than the follow 
difference. The tables which have been mentioned give the l 
lives in yearly payments only, An annuity, payable quarterly, is worth 
"three eighths of a years purchaſe, or 78. 6d. more than an annuity payable 
yearly. Three eighths, therefore, or, in decimals, .375, have been always 


added to the vatues' of lives taken from theſe tables, in order to obtain from 


4 


| thence the values in the following tables. 
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For the Uk" of LONDON. 


Shewing the Payment due (reckoning Intereſt at 3 per Cent.) for 


a Life-Annuity of One Pound, payable Quarterly. To . 
mence at any from 35 to. 75. "tt 
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" | Valupof an an- 4 Value of an 25. 
ary WI * Pp | nuity of (Ci. in beg WF" 2 * nuity of 1. in 
' Years one preſent pay- Years one preſent pay. 
after pur- | ment. | after pur- 3 
chaſing. T 0 By chaſing. er 
+, or at. Age 3211 7 6 +, or at. Age 53 11 1 " 
14. — 3310 7 8 17 — 54 | 10 2 8 
i H Ke _—_— 352 
rene $50; == 3 
. * — 7 12 4 
| r I RG PT” 6:27]. 0 
| +, — 38 6 8& 8 || 64, — 0.” $0 
| 2% —. 59| 4 16 [25 — 5 12 11 
! + xx. K &," 8 } 32 1 ——_ &.... 3.29 
SW] 4-248 i} SSP Are 
| 10 ,: — . . 104, — ©. 
| 114, — 63 3. 16 0 a == $39.3 
| ay, G].4- $5: 4 Ji 2$,..— &.. 3d 
i a>. WW] .4-0. 4 j1; WS, 2 37, Q 
EFF 188 61 2 10 6 
r 2a 1H 9-7 2 4 0. 
163, — Kr  & {| 10%, — 1 
17 — | 1 16 0 172. — „ 
Rn 17. — $8 
+, TT M].L.>57 *: 1 19% 1 . | 
r 21' 1. 4:78 WH - —T” | 183-44: 4-8 | 
23 >, un ve 23. _0- *$. K 4.9 a 
47 2 . | | | : 
22 . — [74] 0.17 2 ||; 224 — 751 0.36 0. 
235, — 7510 148 1; © 
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For the Uſe of Lonpon, 


Shewing the Payment due (reckoning 
fav at 3 3 Cent.) { g 
Annuity of One Pound, payable 

To commence at any 

Age from 35 to 75. 


or a Life - 


Age of the Purchaſer from 534 to 541. 


To commence at the | 


= end of 
car 
after Si 
chaſing. 
4 or at Age 54 
I ; & 6 55 
2 4 ts, He 56 
i 
47 7 58 
2 42  _uw— 
4» \—— 60 
| 7 = — 61 
2 nodes {BY 
| L 
148 
1 4 
u = 5 
W 
4 333 68 
ö ny. £ ET 1 
* 9 
164, — 70 
ö 1 
E 
' 9 | 4 73 
| 20 1222 74 
I 21 45 . 


mn. 


Value of an an- 
nuity of C1. in 


one preſentpay- 
ment. 
& ax 
80 27." 6 
9-- 38-:- '$ 
: 9 1 
130 
1 14 
83 4 
6 147 
. 
4 18 7 
+ 2 10 
. 
1 
1 
6 
3 
p--26 $ 
1 1I. 9 
1 
OS 
. 
0 37 »- £ 


E N D I X. 


669 


T- ABLE XII. 
For the Uſe of LON DO. 
She wing the Payment due (reckoning 


Annuity of 


per Cent.) for a Life- 
One Pound, payable 


Quarterly, To commence at any 
Age from 35 to 75. 


Age of the Purchaſer from 544 to 5 5. 


—_—_—— ——— 


To commence at the 
end of 
Years 
after pur. 
chaſing, 
4+» or at Age 55 
1 7. N e 50 
5 4» r 
45 — 838 
7. 1 
5 77 — G60 
15 — 6 
15 — 62 
Dy G 63 
97. — 64 
101, — 65 
114, — 66 
1225, — 67 
1347 — 68 
475 — 6&9 
1347. — 70 
164, — 71 
17 ws — 72 
9 — 7 
99 Z—— 4 
2044 — 786 


Value of an an- 
nuity of 1. in 
one preſent pay- 
ment, I 


4. 4. 
13 6 
14 5 
16. 8 
18 11 


8 


, 


o 


o nm=u „Ses 
+> 


2 
6 

9 

9 

5 

I 

7 

11 © 
I 

2 

6 

9 

7 
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TABLE XLII. 


For the Uſe of Lowxpon, 


Shewing the Payment due (reckoning 
Intereſt at 3 per Cent.) for a Life- 
Annuity of One Pound, payable 
Quarterly. To commence at any 
Age from 35 to 75. 


Age of the Purchaſer from 554 to 5374. 


To commence at the | Value of an an- 
end of nuity of (C1. in 
Þ 9 
er pur - N 
— | "  ” d. 
+, or at Age 56 10 9 6 
175, — 0 
21, — - 
15 — 5. 16 
r 7 1 7 
8. — 3 2 
641, — 8 14 8 
5 5 2 4 
87. — 1 
15 — LES 
10, — 8 10 @ 
. 3 2 10 
127. — 2 15 8 
2 —— 8 
147. — 2 2 8 
1 1. 47 - M 
35 — 1 12 3 
197585 —— . F <'Þ 
133. — 3 
1925 — 490 8 


ä 


TABLE XLII. 
For the Uſe of LON DOox. 


| Shewing the Payment due (reckoning 


Intereſt at 3 per Cent.) for a Life. 
Annuity of One Pound, payable 
Quarterly. To commence at any 


Age from 35 to 75, 


Age of the Purchaſer from 564 to 57. 
To commence at the Value of an an- 
end of nuity of (i. in 
Years | 4 one preſent pay - 

aſter # ment. 

— E -&+---4 
+, or at Age 57 10 6 6 
I 25 — $8] 9 85 ne 
2 7» — 59 8 9 6 
34. — 507 13 4 
47, — 61 6 18 3 
575» — 62 46 3 5 
2% — 644 19 2 
3% — 666 4 8 3 
9 — 66 3 17. 4 
10 % — 67 3-8 6 
Hz» — 68 2 19 8 
123y —— 69 2 12 10 
137» — 70 2 5 1 
144— 7 | 2 o 4 
I5 5v —— 72| 1 14 10 
1064» —— 72 11 10 1 
Mp +. 
183» — 75 1 $ 


TABLE 
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TABLE XIV. TABLE XI v. 5 


For the Uſe of Lox Dbox. For the Uſe of Lonpos. 
[ 
Shewing the Payment due (reckoni Shewing the Payment due (reckoni 
Intersf , Cent.) 2 a Life Is at 3 per Cent.) Gore Abe 
Annuity ne Pound, payable | Annuity of One Pound, payable 
Quarterly. To commence at any Quarterly. To commence at any 
Age from 35 to 75. 18 Age from 35 to 75. 
Age of the Purchaſer from 374 to 58 . Age of the Purchaſer from 58} to 391. 
To commence at the | Value of an an- To commence at the | Value of an an» 
end of * | nuity of 71. in end of nuity of (i. in 
Years one preſent pay= | Years one preſent pay- | 
ſt iy ment, | afe 4 ment. 
"hai : | L. 3. d. 5 * — £ 5. d. 2 | | 
7» or at Age 58 9 9 6 I» or at Age 594 9 1 6 a ſl 
15 — 5 1 9 175 — 60 | 8 17 8 | [| 
2 7» ; 0 5 © || 24% — G| 8 o 5 | 
5 79 2 5.19 2 [[ 55» — 64 5 15 © | 
52, — 5 6 9 65, — 63 5 2 4 [| 
7 4 —— 48 7h — 66 4 9 8 I! 
87. — 4 3 10 |} 32. — 67 3 19 6 I 
985 2 — 3 13 3 Þ ——- || $'9..83 1 
| 10 2 , —= 3 4 1 || 1062, — 69 3 1 2 ol 
| 1145. — 3 114, — 70 2 13 2 
125 — Ei 5. 12%, — 71 22 6 9 
) 134, — L127 8 133, — 721 20 4 
143» — S.--47 ,- 8 16% — 74 2-14 * | 
15 73 — 1 154, — 714 2 9 5 i 
ö 15. — 1 % — 7 1 5 £ 6 
5 17 5: Sf | 
; [ 
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TABLE XLVL 


| TABLE XLVI. 
For the Uſe of Lonpon. For the Uſe of Lox DO. 
Shewing the Payment-due (reckonin Shewing the Payment due (reckoning | 
Intereſt at — Cent.) 1 a Life. | 1 at 1— Cent.) ( a Lik . 
Annuity One Pound, payable | Annuity of One Pound, payable 
Quarterly. To commence at any Quarterly. To commence at any 
Age from 35 to 75. Age from 35 to 75, 
Age of the Purchaſer from 594 to Go,. Age of the Purchaſer from 604 to 614, 4 
To commence at the Value of an an- | To commence at the Value of an an- 1 
end of nuity of C1. in | end of. | nuity of (Ci. in 
Years one preſent pay · Fears | one preſent pay- 
aſte * ment. | after Fa ment. —_— 7 
chafing, C. . & chaſing. . S& 
+, or at Age 966 +, or at Age 619 5 6 
21. — 5627 15 9 N 
35. — 63 6 18 10 128 9 14 7 
4%, — 64 6 4 5 44% — 635 5 19 10 
4 N EF 
> + —— $12: S8 
11— 448 r 
| BS, — OV | -8-15:- 7 85 — 69 3 11 8 
; DD —— 357{9$ | B 
1 % — | ere eee, 1 
; 11%, — 7 2-40 :- 16 Ty ©” — 1 I 
125,  —— 72 2 3 10 } þ ER. r I 
e r t . f  02 g 1 
LS, — nns. 3 r 
> 7] 3-7-0 


TABLE XLVII. 


For the Uſe of Lonpon. 


Shewing the Payment due (reckoning 
Intereſt at 3 per Cent.) for a Life- 
Annuity One Pound, payable 
Quarterly. To commence at any 
Age from 35 to 75. 


Rrrr 


8 


Age of the Purchaſer from 61f to Gaz. 
To commence at the Value of an an - 
end of nuity of (i. in 
Years | one preſent pay- 
er * ment. | 
— . 
+» or at Age 62 9 nx 6 
4% — 66 5 14 11 
5 4 —— 67 1 5 0 85 
4» — 68 4 13 
15 — 69 17 
4 news og] 9 5.: 8 
9175 — 71 2 19 1 
10 , — 72 2 11 6 
N15 „ 8:4 0 
124, — 74 1 17 10 
134% — 75 I 12 O 
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Intereſt at 


Annuity 
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TABLE XLIX. 
For the Uſe of Lo DO. 


Shewing the Payment due (reckoning 
per Cent.) for a Life- 


One Pound, payable 


Quarterly, To commence at any 
Age from 35 to 75. 


Age of the Purchaſer from 624 to 63F. 


* 


— 


10 dane as. hh 


end of 
after pur- 
chakog, 

7» or at Age 63 
I 6 
% 6 
335 — 8 
4 * — Of 
"| — 

30 
74 — 70 
87, — 71 
F 
„ en 
. 
„ 


r»„„ 


Value of an an- 


nuity of C1. in 
one preſent pay- 
ment. 
&- 4 
6 
1 - 
23 
e 
5 10 © 
4 15 11 
4 14 10 
7 /-3$+. 78 
3 4 5:10 
11 
1 
2 O 10 
I 14 10 
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TABLE L. 


For the Uſe of Lonpon. 


Shewing the Payment due (reckoning 
Intereſt at 3 per Cent:) for a Life- 
Annuity of One Pound, payable 
Quarterly. Lo commence at any 
Age from 35 to 75. | 


Age of the Purchaſer from 634 to (44. 


— 
— — — — 


* 9 — 


To commence at the | Value of an an- 
end of nuity of C1. in 
Years one preſent pay- 
after pur- ment. 
chafing. N & S. 
+, or at Age 64 8 1g 
i 4» 3 65 7 14 
. 66 6 16 
% — O07 | 5.29 
$37» ——— W788 
57, — O09 | 4 12 
64, — | 4 8 
oo 1] -$--10 
2 0: I 
92. e 
c 
dh. — 74 |} 4-8 
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TABLE II. 
For the Uſe of Lo N Do. 


Shewing the Payment due (teckoni 
Intereſt at 3 per Cent.) for a Like 

Annuity of One Pound, payable 
Quarterly. To commence at any 


Age from 35 to 75, 


Age of the Purchaſer from 644 to 655, 
To commence at the | Value of an an. 
end of nuity of £1: in 
Years one preſent pay. 
aſter pur- ment. 
chaſing. J. S. 
x» or at Age 66 8 7 
24, — 67 6 11 
35 — 68 5 14 
45 — 596 5: I 
5 * Er + 8 
642, — 713 17 
7 To r . 7 
e 
„„ 6. 
IO 73 — aig: 75 2 I 


TABLE 
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TABLE LIU. 


TABLE LII. i 
For the Uſe of Lopov. For the Uſe of London. 
; . | N | . 
Shewing the Payment due (reckoning I Shewing the Payment due (reckoni 
Inteseſt at E 2. Cent.) br a Life- Intereſt = per Cent.) 2 a Life 
Annuity of One, Pound, payable | Annuity One Pound, payable 
Quarterly, To commence at any |} Quarterly. To commence at any 
Age from 35 to 75. | Age from 35 to 75. 
Age of the Purchaſer from 654 to 664. || Age of the Purchaſer from 664 to 675. 
3 | Value of Fe e 
10 "Pp 8 * Gs | — of [ic in $9 * * bor ny of Ti. in 
Vers one preſent pay» Years | one preſent pay · 
f * ment. | afte 5 ment. 
— = on. | chaing. 1 
I, or at Age 66 3 ©6 | 7» or at Age 67 7 19 6 
14, — 67 7 4 6 || 14, — 6867 o 2 
24, — 68 3 24%; — 69 6 3 11 
„ ne 4 4-$- 2-8 
47z —— 70 4 18 [[ 49% — 71 4 14 8 
S 7 $01 3» — 72 4 1 8 
6%, —— 721 3 14 2 25 — 73 3 10 8 
Z "RET: 3 BLY n 
95 — 751 „ 6 „ 
Rrrre TABLE 
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TABLE IIV. 
For the Uſe of Lo DOx. 
$hewing the Payment due (reckoning 
Intereſt at 3 per Cent.) for a Life- 
Annuity of One Pound, payable 


Quarterly, To commence at any 
Age from 35 to 75. 


Age of the Purchaſer from 674 to 681. 


To commence at the | Value of an an- 
end of nuity of Ci. in 
Years one preſent pay- 
after pur- | ment. 
chaſing. : 4 5. d. 
4» or at Age 68 7 13 6 
1%, — 69 6 16 1 
2 4» — ' - 6 O O 
341. — 71 5 3 1 
47. — 72 13 10 7 
335 — {os 
62 — 74 3 6: 8 
71. — 751 2 16 © 


14 


TABLE LV. 
For the Uſe of Lon DbOx. 


Shewing the Payment due koni 
LEES at = Cent.) (ſock Lic? 
Annuity of One Pound, payable 
Quarterly, To commence at any 

Age from 35 to 75. 


Age of the Purchaſer from 684 to 691. 


— — 


To commence ut the Lag gr 
Hors cy : A. pay- 
After — E 
chafing. p | . 4. d. 
+» or at Age 689 7 9 6 
14, — 70 6 12 0 
2% — „5 6 0 
42; — 72 9 
r 4 6 7 
3 4 13 þ I 
. 8: 02.4 
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TABLE LVI. | TABLE. LVIL 
For the Uſe of Lownpon. For the Uſe of Lowpon.. 


Shewing the Payment due (reckoning - | Shewing the Payment due (reckoning 
Intereſt at 3 per Cent.) for a Life- | | Intereſt at 3 per Cent.) for a Life- 
Annuity of One Pound, payable Annuity of One Pound, payable 
Quarterly. To commence at any | Quarterly, To. commence at any 
Age from 35 to 75, | Age from 35 to 75. _ | 

Age of the Purchaſer from 694 to 70F, || Age of the Purchaſer from 40+ to 714. 

To commence 6 the Value of -\ To commence at the | Value of an an- - 

ad of nuity of C1. in end of | naity of Ci. in ; 

Years 2 * pay. || | Years ny 3 pay- 

ſter pur- nt. ur- : mas 

goof ne „ 4. „ * 
+, or at Age 70 5 6 +, or at Age 71 7 1 6 
1% „ „rr 27 $.-08 58 
215 — % 1 28 2%, — 735 6 7 
3 %% ((( „ ˙ - | 4 9 II 
4% _ 4 1 41. — 75 3 16 9 
5% — Fl 9 @} þ 


* 


TABLE 
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TABLE LVIͤI. 


For the Uſe of Lownvyon. 


Shewing the Payment due (oberg 
Intereſt at 3 per Cent.) for a Life- 
Antuity ne Pound, payable 
Quarterly, To commence at any 
Age from 35 to 75. 3 


Age of the Purchaſer from 714 to 721. 


— — 


7 


Value of an an- 


To commence at the . 
end of nuny of 1. in 
Years one preſent pay · 
after Pure ment. a 
chaſing. 1. 4. 4. 


r, or at Age 72 6 17 3 
Ly — 73 |. 18 
F 
o 


1 
9 
2 
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TABLE LX. 
For the Ule of Lonpox; 
Shewing the Payment due (reckoni 
Intereſt at 3 per Cent.) 55 a Life 
Annuity One Pound, payable 


Quarterly. To commence at any 
Age from 35 to 75. 


Age of the Purchaſer from 724 to 731. 


IC TE 


\ | 
To commence at the | Value of an an- 


end of nuity of 1. in 

Years one preſent pay- 
after pur- | ment. 

chaſing. E 


+, or at Age 72 © as 6 
EF 
. | 41 1! i 


* 


4 


SECOND 


Re on Ran Can tan tan x as an ak = 


SECOND SET OP TABLES, 5.3 
Intended for the Uſe of COUNTRY PARISHES. 


K 


1 


ing the Payment due (reckoning Intereſt at 3 per Cent.) 
e of One Pound, payable Quarterly. To com- 
mence at any Age from 3 5 to 75, 


Age of the Purchaſer from 142 to 15 J. 


a. — 


— | | g f 5 Value of an an- 
lue of an an- ence at the b 
e 
one preſent pay- | X 
Years 3 * 5 pd ment. 
— £ 5. d. ö Guing, Regs 4 2 ; 7 
chaſing. | 
un ITE BY Sr wil 4 7 
214, — — 36 22 8 | 43 L _— —_— e 
= 4 ON — 7 FE 
23 7 e 38 9 20 1 | 45 _ — — 60 1 O a 
2445 — — 39 5 * 7 46 2 — — 617 8 - 
254z — — 40 We NE 47 25 — — 6214 O 16 2 
26 % 1-012. 3 48 25 „ 7 
233 4 49%, —— 64| o 3 
28 = * 43 | 4 v * 84 — — 65 e 8 
— 14 7 I $ 47 
29 7s — 44 3 8 517, — — 66 O 10 3 
30% — — 45 3 9 52.4, 8 67 0 9 2 
314. — — 46 3 1 1 53%, „. WH © "7 
112 e 4 - 15 11 54% — — 69 O r 
3333 J 
EB 2 7 u4 564. — — 71 fo. Ic: Sg 
33 2 4 4 J 5 
31 r 
5 DIET * 1 R 6 
5 My —— 54| 1 14 6 | 60+, 2 9 1 
e , LS, TABLE 
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For the Uſe of Country Pariſhes. 


* 


Shewing the Payment due (reckoning Intereſt at 3 per Cent.) for 
a Life-Annuity of One Pound, payable Quarterly. To com- 
mence at any Age from 35 to 75. | 


Age of the Purchaſer from 154 to 164. 


ales — _ 


To commence at the | Value cf an an-. Toe commence at the | Value of an an. 
end of nuity of C1. in end of | nuity, of (Ci. in 
Years 1 one preſent pay- 
after pur- 1 0 ment. | 
© thaſing. ' Le & 1 | 
| 19 2, or at Age 35 | © 17 5 1 10 | 
| | | 20 % — — g6| 6 9 10 2 Le , 5 | 
: an. —*: 4:38 475 —.— g8j 1 86 73 | 
1 r 437 — — 391 2 ut ; 
| „ v 444, — — 60] 00 9g 
247, — — 40 5 1 6 4559» — — 61] o 18 9 2 
| r 40%, — — 62] 0 16 11 2 
þ Wu — — 48| 46 9 © 477» — — 63 0 15” 2 2 
3.59. rr 4:2 4 485%, — — 641 o 13 8 2 
| 285 — — 44| 3: 17 8 4925 + — — 651 0 38-2 2 
5 V 50 4, — — 66 O 10 10 2 
| 30 4. — —. 46 3 7 6 51. —— 67 o 9 4 2 
: ne ——-4H3 n Glo L390 5 
I 32 1. — — 48 2 18 3 534 — — 69 7 3 3 
| F Si 544, —— 70 o 6 3 3 
„% =: $6 2 1 557. — — 711 © 3 3: 
4 33% —— $51i].2 6.0 || 5627. — = 22] © 4 7 
| 35 7 — — 32 2 2 '5 || 574%, —— 731 0:3. 10 
* —— RTF ITY 584, — — 74| 0 3 3 
1 98. —=— £54 3 „ — .— 231-884 
| 39 4, — 5:7 1. 12-86. - | 


, 
f 
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m. 


: 


For the Uſe of Country Pariſhes. 


Age of the l 1 5 to 174. 


— 


Shewing the Payment due, Gn Intereſt at 3 per Cent.) for 
a Life-Annuity of One Pound, pa 


payable Ad To com- 
mence at any Age from 35 to 5. 


end of 

Years 

r- 

ng. 
+, or at Age 35 
9 %% 
20 % —— 8 
214, — — 38 
227 — — 39 
23 7 — — 40 
2472 @ ——= = 41 
2543 — — 42 
5 — — 43 
2745 — — 44 
17 — — 45 
29 . —.— 8 
30 4, — — 47 
3142 — — 48 
NY 
3359 — AK 50 
4 — — 85 
„„ on: 
IT» . 
3777 = == 54 
27 - on; ew”. 


| 


| Valve of an an- 


of 
| one preſent pay: 
ment. 
6 
2 34 
56 14 10 
5 2˙ 58 
5 19 3 
3 
5 5 7 
4 19 . 
4 12 5 
1 
3 
8 15 4 
3 * © 
83 3.35 
3 0 6 
12 
r 
7 WEE 5 
e 
2 09 
LNCS. 
. 


— 


To commence at the | 
| — end f. 
| ' ivr d 
ov ths. | 
dr 5 
222 re Ne, 56 
e 
ö 1 1 _ x 
| 43%» — — 60 
499. —— 
45%), — = 62 
| 46 +, We” 5 Teak; 63 
| 41.40 + 64 
WP 65 
50 4, —— 6 
A 6 
| 52 ＋ 1 69 
11 
N 
E 
56 T5 . 
Naa 
| 58 4, — — 75 
8888 


A 


*— EEE 


| Value of an an- 
nuity of CI. in 
one preſent pay- 
ment. 
£ $5.3 
+ 4. 2 9FÞ 
1 8 
23-107 
. 
oO 19 
0 17 
O 15 1 
98 14 
0 12 
"0:28 
o 9 
9 8 
92 
8 
8 
9 
0 4 
N | 
Oo 2 
TABL 
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For the Uſe of Country Pariſhes. 


| 7,38 Shewing the Payment due (reckoning Intereſt at 3 per Cent.) for- 
a Life-Annuity of One Pound, payable Quarterly. To com- 
mence at any Age from 35 to 75. 


Age af the Purchaſer from 174 to 18 K. 


| — — — — — 
n | or 
| To 23 at the kr pr Sr a; 4 To commence at the | Value of an an. 
. "WR ons preſent pay» | 3 n 2 of £1: I»: 
| after pure TOs | ment. wg 
| chafing. | | 13 ater ur | | = WO ep / 
134 0 . 7 . 4 | 334, dor at Age 56] 1 12 9 
| 3 9% —— 37 6 12 nr || 39 7 — — 56 | 4 29 
| n - 4 SET ö 7 4 
% — 9 4 18, % % —— Gli 2 
| oi —_— bs T's D and = A ET 
| 249 —— 48] 4 16 4 45% — — 63 o 16 4 
| 1, —— 8/4 ow | 8% ——= G1o ME. 
20% —— 4 4: x7 13 wh. 4 | 
p 4 41427 —; 5.1 © 13." 
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For the Uſe of Country Pariſhes. 


Shewing the Payment due (reckonin 
g Intereſt at r Cent.) 
a Life-Annuity of One Pound, payable Quarterly. To ug 
mence at any Age from to 75. Sf 


Age of the Purchaſer from 332 to 34 4. 
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A PP E N PD IX. 
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XXI. 


For the Uſe of Country Pariſhes. 


Shewing the Payment due (reckoning Intereſt at 3 per Cent.) for 
a Life-Annuity of One Pound, payable Quarterly. To com- 
mence at any Age from 3 5 to 75. 


Age of the Purchaſer from 34 f to 35. 
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or at Age 35 
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Value of an an- | To commence at the | Value of an 1 
nuity of Ci. in end of | nuity of C1. 
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T B EL Þ © AEM, 
For the Uſ of Country Parithes. 


shewing the Payment due (reckoning Intereſt at 3 per Cent.) for 


a Life-Annuity of One Pound, payable Quarterly. To com-. 


mence at any Age from 35 to 75. 


Age of the Purchaſer from 354 to 364. 
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TABLE XXIII. 


For the Uſe of Country Pariſhes. 


Shewing the Payment due (reckoning Intereſt at 3 per Cent.) for 
a Life-Anduity of One Pound, payable Quarterly. To com- 
mence at any Age from 35 to. 75. 


Age of the Purchaſer from 36 4. to 374, 
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For the Uſe of Country Pariſhes. 


Shewing the Payment due (reckoning Intereſt at 4 per Cent.) for 


a Life-Annuity of One Pound, payable Quarterly. 


mence at any Age from 35 to 75. 


Age of the Purchaſer from 37 4 to 38 4. 
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For the Uſe of Country Pariſhes. 
Shewing the Payment due (reckoning Intereſt 


a Life-Annuity of One Pound, payable 
mence at any Age from 35 to 75. 


Age of the Purchaſer from 38 f wy 394 


at 3 per Cent.) for 
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T A B L E © XXVI. 


For the Uſe of Country Pariſhes. 


Shewing the Payment due (reckoning Intereſt at 3 per Cent.) for 
A2 Life-Annuity of One Pound, payable Quarterly. - To com- 


mence at any Age from 35 to 75. 
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Shewing the Payment due, (reckonin 
a Life-Annuity of One 
mence at any Age from 3 
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T\A B LE XXVII. 


Pound, payable Quarterly. 
36 7. | 


Age of the Purchaſer from 404 to 41 Þþ 
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TABLE XXVII. 


For the Uſe of Country Pariſhes. 


Feen 7% Cent.) for 
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XXIX. 
For the Uſe of Country Pariſhes. 
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Shewing the Payment due (reckoning Intereſt at 3 per Cent.) for 
a Life-Annuity of One Pound, 


| payable Quarterly. To com- 
mence at any Age from 23 @ 76, OO 
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For the Uſe of Country Pariſhes. 


Shewing the Payment due (reckoning Intereſt at 3 per Cent.) for 
a Life · Annuity of One Pound, payable Quarterly. To com- 
mence at any Age from 3 5 to 75. 


Age of che Parckaſer from 437 to 44 x. 
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TABL'E" XXII. . f 
For the Uſe of Country Pariſhes, 55 


Shewing the Payment due (reckoning Intereſt at 3 per Cent.) for 
a Life-Annuity of One Pound, payable Quarterly. To com- 
mence at any Age from 35 to 75, 
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Shewing the Payment due (reckoning Intereſt at 3 per Cent.) for 
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T AB LE XIII. 


For the Uſe of Country Pariſhes. 


a Life-Annuity of One Pound, payable Quarterly. To com- 
mence at any Age from 35 to 75. | 
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TABLE XXXIII. 
For the Uſe of Country Pariſhes. 


ghewing the Payment due (reckoning Intereſt at 3 per Cent.) for 


a Life-Annuity of One Pound 
mence at any Age from .35 to Legs Quarterly. Fo com- 
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TABLE XXXIV. 
For the Uſe of Country Pariſhes. 


Shewing the Payment due (reckoning Intereſt at 3 per Cent.) for 


a Life-Annuity of One Pound, payable Quarterly. To com- 
mence at any Age from 35 to 75. 


Age of the Purchaſer from 474 to 484. 
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a Life-Annuity of One Pound, 
mence at any Age from 35 to 75. 
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For the Uſe of Country Pariſhes. 
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XXXV. 


Age of the Purchaſer from 48 * to 49 4. 


g Intereſt at 3 per Cent.) for 
Payable Quarterly, 


To com- 
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To commence at the 


end of 

Years 
after pur- 

Chaſing. 
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TABLE XXXVI.. 
For the Uſe of Country Pariſhes.. 
Shewing the Payment due (reckoning Intereſt at 3 per Cent.) for- 


a Life-Annuity ' of One Pound, payable Quarterly. To com- 
mence at any Age from 35 to 75. 


Age of the Purchaſer from 49 2 to 30 J. N 
1 commence at che 1 Vatue of wy an- | ” E x the | Value of an an. 
: —_— | nuity of Fr. in end of nuity of C1. in 
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TABLE xXxxvn. 
For the Uſe of Country Pariſhes. 
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Shewing the Payment due (reckoning Intereſt at 3 per Cent.) ſor 
a Life-Annuity of One Pound, payable Quarterly, To com- 
mence at any Age from 35 to 75. 
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TABLE XXXVII. 
For the Uſe of Country Pariſhes 


Shewing the Payment due (reckoning 
Intereſt at 3 per Cent-) for a Life- 
Annuity of One Pound, payable 
Quarterly. To commence at any 
Age from 35 to 75. 


Age of the Purchaſer fromg1 4.to 521. 
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TABLE XXXIX. 
For the Uſe of Country Pariſhes. 


Shewing the Payment due (reckoning 
Intereſt at 3 per Cent.) for a Life- 
Annuity - of One Pound, payable. 
Quarterly, "To commence at any 
age from 35 to 75. . 


Age of the Purchaſer from 524 to 531. 


To commence at the | Value of an an- 
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TABLE XL. 
For the Uſe of Country Pariſhes; 


Shewing the Payment due (reckoning- 
Intereſt at 3. pet Cent.) tor a Life- 
Annuity: of One Pound, payabte 
Quarterly, To. commence. at any 
Age from 33 to 75. 


Age of the Purchaſer from 534 to 54“. 
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TABLE XLI. 
For the Ule of Country Pariſhes. 


Shewing the Payment due (reckoning. 


Intereſt,at 3 per Cent.) for a Life- 

. Annuity of One. Pound, payable 
Quarterly. To commence at any 
Age from 35 to 75.. 


Age of the Purchaſer from 344 to SSH += 
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To commence at the 1 Value of an an- 
end of ] nuity of Z1. in 
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TABLE XIII. | 
For the Uſe of Country Pariſhes. 


Shewing the Payment due (reckoning 


Intereſt at 3 per Cents) for a Life- 
Annuity of One Pound, payable 


Quarterly. To commence at any 


Age from 35 to 75. 
Age of the Purchaſer from 551 to 561. 
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TABLE XUIL 
For the Uſe of Country Pariſhes, 


Shewihg the Payment due (reckoning. 
Intereſt at 3 per Cent.) for a Life. 
"Annuity of One Pound, payable 
Quarterly. To commence at any 

Age from 35 to 75, © 


Age of the Purchaſer from 562 to 571. 
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TABLE XLIV. 
For the Uſe of Country Pariſhes. 


Shewing the Payment due (reckoning 


yy 


Intereft at 3 4 Cent.) a Life- 
Annuity of One Pound, ' payable 
Quarterly, To commence at any 
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TABLE XIV. 
For the Uſe of Country Parimes. | 


Shewing the Payment due (reckoning 
Intereſt at 3 per Cent.) for a Life- 
Sunn of One Pound, payable 
Quarterly. To commence at any 
Age from 35 to 75. 


Age of the Purchaſer from 5 84 to 591. 
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TABLE XLVI. || TABLE XLVE 

| For the Uſe of Country Pariſhes, Forthe Uſe of Country Pariſhes: 

'Shewing the Payment due (reckoni Shewing the Payment due (reckonii 
Intereſt at 3 per Cent.) ber a Life: | | 8 at = Cone) bor L 
© Annuity One Pound, payable Annuity of One Pound, payable 
Quarterly, To commence at any | Quarterly. To commence. at ahy 

Age from 35 to 75. Age from 35 to 7. 
Age of the Purchaſer from 594 to (ot. Age of the Purchaſer from 604 to 614; 
To commence at the Value of an an- | To commence at the | Value of on le 
end of nuuity of C. in end of nuity of £1. in 
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TABLE XLIX. 
For the Uſe of Country Pariſhes. 


For the Uſe of Country Pariſhes; {|| 

Bhewing the Payment due (reckoning Nl 
Intereſt at 3 per Cent.) for a Life- |} Intereſt at 3 
Annuity of One Pound, payable Annuity o 
Quarterly. . To commence at any Quarterly. 


Age from 35 to 75. 
Age of the Purchaſer from 614 to 624. 
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Age from 33 to 75. 
Age of the Purchaſer from 624 to 635. 


Shewing the Payment due (reckoning | 


per Cent.) for a Life- 
One Pound, payable 
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For the Uſe of Country Pariſhes. 
Shewing the Payment due (reckoning 
Intereſt at 3 per Cent.) for a Life- 


Annuity of One Pound, payable 
Quarterly. To commence- at any 


Age from 35 to 75. 
Age of the Purchaſer from 634 to 644. 
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APPEND IX. 


For the Uſe of Country Pariſhes, 
She wing the Payment due (reckoning 
Intereſt at per Cent.) hs a Life. 
Annuity One Pound, payable 


Quarterly. To commence at an 
Age from 35 to 75, | 4 


Age of the Purchaſer from 642 to 638, 
To commence | Value of an an 
7 end of — nuity of C1. in, 
Years one preſent pay. 
after pur- ment, * : 
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For the Uſe of Country Pariſhes, 


Shewing ths Payment due rr | 


Intereſt at 3 per Cent.) for a Life- 
Annuity of One Pound, payable 
Quarterly. To commence at any 


Age from 35 to 75. 
Age of the Purchaſer from 654 to 66F. 
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TABLE LIII. 
For the Uſe of Country Pariſhes. 


Shewing the Payment due (reckoning 


Intereſt 3 per Cent.) for a Li 
Annuity One Pound, payable 
Quarterly, To commence at any 
Age from 35 to 75. 


Age of the Purchaſer from 664 to 675, 
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"TABLE Lv. 
For the Uſe of Country Pariſhes 


| Chewing the Payment due ( reckoning 


Intereſt at 3 per Cent.) for a Life- 

. . Annuity, of One Pound, payable 
Quarterly. To commence at any 
Age from 35 to 75, | 


Aze of the Purchaſer from 674 to 683, 
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TABLE LV. 
For the Uſe of Country Pariſhes, 
Shewing the Payment due (reckoning 
Intereſt at 3 per Cent.) for 2 Life: 
Annuity of One Pound, payable 
Quarterly. To commence. at any 
age from 35 to 75. | 
Age of the Purchaſer from 684 to 698, 
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TABLE, LVI. 

For the Uſe of Country Pariſhes; 
Shewing the Payment due {reckoning 
Intereſt at 3 per Cent.) ſor a Life- 

Annuity of One Pound, payable 
Quarterly. To commence at any 

Age from 35 to 75. 95 


Age of the Purchaſer from 694 to 70Þ. 
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To 2 at the Value of an an- 
end of nuity of Ci. in 
Vears one preſent pay · 
aſter pur- ment. 
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TALE Tun. 
For the Uſe of Country Pariſhes. 


Shewing the Payment due (reckoning 
Intereſt at 3 per Cent.) tor a Life- 
Annuity of One Pound, payable 


Quarterly. To commence at any 


Age from 35 to 7s. 
Age of the Purchaſer from 04 to 71. 
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TABLE LVIII. TABLE LIX. 
For the Uſe of Country Pariſhes. | For the Uſe of Country Pariſhes, 
Shewing the Payment due (reckoning | Shewing the Payment due (reckoning 
Intereſt at 3 per Cent.) for a Life- Intereſt at 3 per Cent.) for a Life- 
Annuity One Pound, payable Annuity of One Pound, payable 
Quarterly, To commence at any | Quarterly. To commence at any 
Age from 35 to 75, or Age from 35 to 75. | 
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